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Dublin.     (V.P.  1882-5.     C.  1880-1.) 
1889     Elemming,  Percy,  31,  Wimpole  Street,  W.    (C.  1901-4.) 
1892     Folker,  Herbert  Henry,   11,  Havelock  Place,  Stoke- 

on-Treut. 

1886  Ford,    A.    Vernon,   South   View   Lodge,   Kent   Boad, 

Southsea. 
O.M.    Frost,  W.  Adams  (V.-P.),    30,    Ladbroke  Grove,  W. 

(L.  1900-6.) 
1895     Galloway,    A.    Budolf,    M.B.,    250,    Union    Street, 

Aberdeen,  N.B. 

1887  fGARDNER,  John  J.,  M.D.,  128,  Bishop  Street,  Montreal, 

Canada. 

1889     Gibbs,  Alfred  N.  G.,  52,  Whiteladies  Boad,  Clifton. 

1902  fGiBSON,  J.   Lockhart,  M.D.,  Wickham  Terrace,  Bris- 
bane, Australia. 

O.M.    Glascott,  C.  E.,  M.D.,  21,  St.  John  Street,  Manchester. 
(C.  1896-9.     V.-P.  1902-5). 
vol.  xxvii.  b 


XVIII 

ELECTED 

1885  IGodfray,   Alfred    Charles,    St.    Heliers   House,    St. 
Heliers,  Jersey. 

1899  Goldsmith,  G.  Haryey,  M.B.,  Bedford. 

1897     Gordon,  "William,  M.D.,  B.C.,  Barnfield  Lodge,  Exeter. 
1904     Gowans,  Thos.,  M.B.,  4,  Abbotsford  Terrace,  Newcastle- 

on-Tyne. 
O.M.    Gowers,  Sir  W.  E,,  M.D.,    F.B.S  ,  50,   Queen  Anne 

Street,  W.     (C.  1880-3.     V.-P.  1896-9.) 

1897  Granger,  F.  M.,  18,  Nicholas  Street,  Chester. 

1895  IGrant,  H.  T.,  M.D.,  414,    Delaware    Avenue,   Buffalo, 
U.S. 

1895  fGRAT,    James,    M.D.,    119,    Eobert     Street,    Toronto, 

Canada. 
1887     Green,  Edwin  Collier  (C),  27,  Friar  Gate,  Derby. 

1900  Green,  F.  W.  Edridge,  M.D.,  Hendon  Grove,  Hendon, 

N.AV. 
1903     Greene,  Arthur,  4,  Theatre  Street,  Norwich. 

1896  Grey-Edwards,  Henry,  M.D.,    Bank    Place,   Bangor, 

N.  Wales. 
1895     Griffin,   W.   Watson,    M.B.,    68,   Brunswick    Place, 

Hove,  Brighton. 
1885  *Griffith,  A.  Hill,  M.D.  (V.-P.),  17,  St.  John  Street, 

Manchester.     (C.  1893-6.) 
1894     Grimsdale,  Harold,  M.B.,  (C),  3,  Harley  Place,  AV. 
O.M.     Grossmann,  K.  A.,  70,  Bodney  Street,  Liverpool. 
1899     Gruber,  Budolph,  M.D.,  67,  Wimpole  Street,  W. 
O.M.    Gunn,  E.  Marcus,  54,  Queen  Anne  Street,  W.     (Pres.) 

(C.  1882-5,  1889-92.     S.  1886-9.     V.-P.  1896-9.) 

1898  Guthrie,    Leonard    G.,   M.D.,    15,   Upper    Berkeley 

Street,  W. 

1887  *Hab1':rshon,  Samuel  Herbert,  M.D.,  88,  Harley  Street, 
AV.     (S.  1894-7.     C.  1897-1900.) 

1889     Hailes,   C.   D.   G.,  M.D.,  Hawkesdale,  27,  Alma  Eoad, 

Clifton. 
1885  fHAiNES,  Humphrey/,  Auckland,  New  Zealand. 
1902  -j-Halliday,  J.  C,  Macquarie  Street.  Sydney,  N.S.W. 


XIX 

ELECTED 

1900  Hallidie,  Andrew,  M.B.,  Avondale,  Chesterfield  Road 

Eastbourne,    and  6,  Warrior    Square  Terrace,    St. 

Leonards-on-Sea. 
1896     Hamilton,  Robert  J.,  42,  Rodney  Street,  Liverpool. 
1878  fHAMiLTON,  T.   K.,  M.D.,  Wakefield    Street,  Adelaide, 

South  Australia. 

1901  Hancock,  Edw.  D.,  10,  Brock  Street,  Bath. 

1899  Hancock,  W.  Ilbert,  27,  Queen  Anne  Street,  W. 
1901  Hanson,  Reginald  E.,  5,  Harley  Street,  W. 

1900  Harman,  N.  B.,  M.B.,  108,  Harley  Street,  W. 

1901  Hartigan,  T.  P.,  94,  Harley  Street,  W. 

1886  Hartley,  Robert  N.,  M.B.,  2,  Clarendon  Road,  Leeds. 
1882  *Hartridqe,  Gestatus,  12,  Wirapole  Street,  W.      (C. 

1889-92,  1895-8.     S.  1892-5.) 

1905  1-Harty,  G-.  W.,  M.B.,  Ch.B.,  Wellington,  New 
Zealand. 

1899  Hawkes,  C.  S.,  Grlencairn,  Wickbam  Terrace,  Brisbane, 
Queensland. 

1901     Hawthorne,  C.  O.,  63,  Harley  Street,  W. 

1892  Haydon,  Frank,  Apothecaries'  Hall,  Water  Lane,  Black- 
friars,  E.C. 

1898  Hayes,  George  C,  24,  Park  Square,  Leeds. 

1899  Henderson,  Edward  E.,  M.B.,  20,  Queen  Anne  Street, 

W. 
1903     Henderson,  Thomson,  15,  The  Ropewalk,  Nottingham. 

1896  Henry,  R.  Wallace,  M.D.,  6,  Market  Street,  Leicester. 
1905     Hepburn,  Malcolm  Langton,  M.D.,  B.S.,  F.R.C.S., 

66,  Wiinpole  Street,  W. 

1897  fHERBERT,  Lt.-Col.  Herbert,  I. M.S.  (care  of  Messrs.  H. 

S.  King  and  Co.,  9,  Pall  Mall,  S.W.). 

1887  *Hern,  John,  M.D.,  Summercote,  Darlington. 

1905     Hewkley,    F.,    19,   Lower    Seymour    Street,    Portman 

Square,  W. 
1895     Hickman,  H.  R.  Belcher,  M.B.,  5,  Harley  Street,  W. 
O.M.    Higgens,  Charles,  52,  Brook  Street,  W.     (C.  1880-3. 

V.-P.  1901-4.) 
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1903  Hill,  Feancis  E.,  12,  Bolton  Place,  Carlisle. 

1888  *Hinnell,  J.  S.,  M.B.,  62,    Garland    Street,  Bury    St. 

Edmunds. 
1907     Hinshelwood,  James,  26,  "Woodside  Place.  Glasgow. 
1905     Hibd,  E.  B.,  M.B.,  The  Eye  Hospital,  Birmingham. 
1899     Hobday,  James,  M.B.,  Beverley  House,  Colney  Hatch 

Lane,  N. 
1886  tHoDGE,  Eey.   Sydney   Eupeet,  The  Wesleyan  Mission 

Men's  Hospital,  Hankow,  China. 

1897  Hogg,  G.   H.,    M.D.,  95,  George  Street,   Launceston, 

Tasmania. 

1889  Holthouse,  Edwin  H.,  M.B.,  57,  Devonshire  Street, 

Portland  Place,  W. 

1898  Hopkinson,  Emilius,  D.S.O.,  M.B,,  45,  Sussex  Square, 

Brighton. 
1907     Hoemasjee,     Jeiiangib,    c/6    Thos.    Cook    and    Son, 
Ludgate   Circus,  E.C.,  and  Klielwadi,  7th   Street, 
Bombay. 

1905  Hosfoed,  J.  S.,  20,  St.  James'  Place,  St.  James'  Street, 

S.W. 
1893  frlowE,  Lucien,  183,  Delaware  Avenue,  Buffalo. 
1884  fHuDSON,  Eenest,  Central  Gaol,  Benares,  N.AV.P.,  India. 
1889  fHuGHES,   Samuel  H.,  169,  Macquarie  Street,  Sydney, 

New  South  "Wales. 
1893  fHuGHES,  Wilfeid    Kent,   M.B.,    102,    Collins   Street, 

Melbourne. 

1904  Hull,  A.  J.,  E.A.M.C.  (no  address). 

O.M.    Hutchinson,  Jonathan,  F.E.S.,  15,  Cavendish  Square, 

W.     {Pres.  1883-6.     V.-P.  1880-1,  1886-9.) 
1901     Inman,  Wm,  M.B.,  55,  Elm  Grove,  Southsea. 

1906  Ieving,  Eobeet  J.,  19,  Portland  Square,  Carlisle. 
1883  fJACKSON,  James,  M.D.,  Collins  Street  East,  Melbourne, 

Australia. 
O.M.    Jackson,  J.    Hughlings,  M.D.,  E.E.S.,  3,  Manchester 
Square,  W.    {Pres.  1889-90.    V.-P.  1880-2, 1890-3.) 

1905  Jacques,  B.,  2,  The  Crescent,  Plymouth. 


XXI 
ELECTED 

1898     James,  Geokge    Brooksbank,  45,  "Wimpole  Street,  "W. 
1888     James,  J.  T.,  M.D.,  108,  Harley  Street,  W. 
18S3  f  Jenkins,  E.  J.,  M.D.,  Nepean  Towers,  Douglass  Park, 
Sydney,  N.S.W.,  Australia. 

1883     Jessop,  W.  H.  H.,  (V.P.),  73,  Harley  Street,  W.     (C. 

1889-92.) 
1882     JonNsoN,  G.   Lindsay,  M.B.,  Cortina,  24,    Netherhall 

Gardens,  South  Hampstead. 
1888  f  Johnston,  Geo.  D.,  Georgia  Street,  Vancouver,  British 

Columbia. 

1903  Jones,  A.  E.,  13,  Harley  Street,  W. 

1902     Jones,  E.  Harries,  45,  Sheep  Street,  Northampton. 
O.M.    Jones,  Evan,  Ty-mawr,  Aberdare,  Glamorganshire. 

1898  *  Jones,  George,  M.B.,  8,  Church  Terrace,  Lee,  S.E. 
O.M.    Jones,  H.  Macnaughton,  M.D.,  131,  Harley  Street,  "W. 

1897  Jones,  Hugh  E.,  19,  Rodney  Street,  Liverpool. 

1894  fJoNEs,  E.  H.,  M.B.,  B.S.,  209,  Macquarie  Street,  Sydney, 
New  South  Wales. 

1905  Juler,  F.  A.,  23,  Cavendish  Square,  W. 

O.M.  Juler,  H.  E.,  23,  Cavendish  Square,  W.  (C.  1886-9. 
V.-P.  1900-2.) 

1899  Keeling,  G.  S.,  M.D.,  Attleborough,  Norfolk. 

1900f  Kelsall,  H.  T.,  M.D.,  1,  Devonshire  Terrace,  Perth, 
"W.  Australia. 

1898  IKendall,    H.     W.    Martindale,    Wellington,     New 

Zealand. 

1888  I-Kenny,  Augustus  Leo,  M.B.,  87,  Collins  Street,  Mel- 
bourne, Victoria,  Australia. 

1890  Keogh,  Sir  Alfred  H.,  Surgeon-General,  K.C.B.,  M.D., 
M.Ch.,  Army  Medical  Department,  68,  Victoria 
Street,  S.W.     (C.  1900-7.) 

1901  Kerr,  James,  M.D.,  School  Board  Offices,  Victoria 
Embankment. 

1904  Killick,  Chas.,  3,  Marsham  Street,  Maidstone. 

1906  Kilkelly,  Major  P.  P.,  I. M.S.,  c/o  Messrs.  H.  S  King 

and  Co.,  Pall  Mall. 


XXII 
ELECTED 

1891  Kingdon,  E.  C,  M.B.,  CM.,  4,  Upper  College  Street, 
Nottingham. 

1895  Knaggs,  Robert    Laweord,  M.D.,  27,  Park  Square, 

Leeds. 
1881  fKNAGGs,  S.  T.,  M.D.,  1,  Lyons   Terrace,  Hyde   Park, 

Sydney,  N.S.W. 
O.M.    Lang,  William,  22,  Cavendish  Square,  W.      (C.  1886-9. 

V.-P.  1900-3.     Acting  Pres.  1903.) 
O.M.    Lawford,   J.    B.    (T.),  99,    Harley  Street,   Cavendish 

Square,  W.     (C.   1886-9;    1898-1901.     S.  1895-8. 

V.-P.  1905.) 
1889  *Laws,  Wm.  G.,  M.B.,3,East  Circus  Street,  Nottingham. 

1896  Lawson,  Arnold,  M.D.,  12,  Harley  Street,  W. 

1895  fLEA,    J.    Augustus,    M.B.,    The    Pines,    Bracebridge, 

Ontario,  Canada. 

1885  1"Le  Cronier,  Hardwick,  St.  Heliers,  Jersey. 

O.M.    Lediard,  H.    A.,    M.D.,  26,  Lowther  Street,  Carlisle. 

(C.  1900-1.) 
1885     Lee,  Charles  G\,  11,  Princes  Avenue,  Liverpool. 

1904  fLEE,  W.  A.,  Lt.-Col.  I.M.S.,  c/o  Mrs.  Lee,  Heaton 
Hall,  Newcastle-on-Tyne. 

1903     Levy,  A.,  M.D.,  42,  Welbeck  Street,  W. 

1896  Lister,  W.  T.,  M.B.,  (C),  24,  Devonshire  Place,  W. 

1902  Little,   Andrew,  114,   Manningham  Lane,   Bradford, 

Yorks. 

1892     Lodge,  Samuel,  jun.,  M.D.,  28,  Manor  Road,  Bradford. 

1903  fLucKHOEF,  James,  M.D.,  Rhodes  Buildings,  St.  George's 

Street,  Capetown. 

1883  Lunn,  J.  II.,  Resident  Medical  Officer,  New  Marylebone 
Infirmary,  Rackham  Street,  Ladbroke  Grove  Road, 
W.     (C.  1892-5.) 

1899  Lyle,  H.  AVilloughby,  M.D.,  Eversley,  Elmfield  Road, 
Bromley,  Kent ;  and  39,  Hertford  Street,  Mayfair, 
W. 


XXIII 
ELECTED 

1900  MacCallan,   Arthur    Ferguson,    M.B.,   Turf    Club, 

Cairo,  Egypt. 
1905     Macdonald,   J.    G-.,   Boyal    Westminster    Ophthalmic 

Hospital. 
1902     Mackat,  D.  Matheson,  M.D.,  48,  Beverley  Eoad,  Hull. 

1888  *Mackay,     George,    M.D.    (V.-P.),    20,    Drumsheugh 

Gardens,  Edinburgh.     (C.  1900-2.) 

1889  fMACKENZiE,    P.   Wallace,   M.B.,   139,    Upper    Willis 

Street,  Wellington,  New  Zealand. 

O.M.  Mackenzie,  Sir  Stephen,  M.D.,  31,  Cavendish  Square, 
W.,  and  Merrycourt,  Great  Bookham.  (S.  18S0-2. 
C.  1882-5.     V.-P.  1893-6.) 

1889  MacLehose,  Norman  M.,  M.B.,  18,  Harley  Street, 
Cavendish  Square,  W.     (C.  1902-5.) 

1897  Maclennan,  Duncan  N.,  M.D.,  126,  Bloor  Street 
West,  Toronto. 

1892  fMAcLEOD,  Charles  Cr.,  M.B.,  157,  Macquarie  Street, 
Sydney,  N.S.W. 

1881  fMACONACHiE,  Gr.  A.,  Brigade  Surgeon  Lieutenant- 
Colonel,  M.D.,  33,  Queen's  Eoad,  Aberdeen. 

1899  Maddox,  Ernest  E.,  M.D.,  Lausdowne  Eoad,  Bourne- 
mouth.     (C.  1904-6.) 

1883  IMaher,  W.  Odillo,  M.D.,  Craignish,  185,  Macquarie 
Street,  Sydney,  N.S.W. 

1899  fMANCHE,  Charles,  B.A.,  M.D.,  18,  Sda.  Molini,  Val- 
letta, Malta. 

1901  IManning,  Leslie  S.,  Christchurch,  New  Zealand. 

1904  Markus,  Charles,  M.D.,  28,  Wimpole  Street,  W. 
1883  IMarlow,   Prank   William,  M.D.,  401,  Montgomery 

Street,  Syracuse,  New  York  State,  U.S.A. 
1892     Marshall,    Charles    Deyereux     (C),    112,    Harley 

Street,  W.     (C.  1903-4.     S.  1904-7.) 
1907     Marshall,  James  Cole,  M.D.,  36,  Albion  Street,  Hyde 

Park,  W. 
1888  IMartin,  Albert,  M.D.,  Wellington,  New  Zealand. 

1905  Masset,    A.    Tale,    M.D.,     Kansanshi,     North-West 

Bhodesia. 


XXIV 

ELECTED 

1884  Maxwell,  Patrick  William,  M.D.,  19,  Lower  Baggot 
Street,  Dublin.    (C.  1900-2.) 

1901  Mat,    H.    J.,   M.B.,   B.C.,    Nairn   Tal,   College   Place, 

Southampton. 

1893  Matnard,  Frederic  Pinsent,  Major,  Indian  Medical 
Service,  care  of  Grindlay  and  Co.,  Calcutta. 

1899  Matnard,  George  D.,  P.O.  Box  1128,  Pretoria,  Trans- 
vaal. 

1902  Matou,  Stephen,  46,  Weymouth  Street,  W. 

1890  *McGtllivrat,   Angus,   M.D.,  23,  South   Tay    Street, 

Dundee,  KB.     (C.  1902-5.) 
O.M.    McHardt,  M.  M.,  5,  Savile  Row,  W.     (C.  1887-90.) 
1895  fMclNTosH,  J.   E.,  M.D.,  40,  Coburg  Street,  St.  John, 

New  Brunswick,  Canada. 

1895  McKenzie,  H.  V.,  M.D.,  Elmbank,   Abbey  Eoad,  Tor- 

quay. 
1902     McMullen,  W.  H.,  27,  Welbeck  Street,  W. 
1904     McNab,  Angus,  31,  New  Cavendish  Street,  W. 
O.M.    Meighan,  T.  S.,  M.D.,  37,  Elmbank  Crescent,  Glasgow. 
1901     Menzies,  J.  A.,  9,  Castle  Hill  Avenue,  Folkestone. 
1897     Miller,    G.   Victor,    M.B.,    2,   Barrington    Crescent, 

Stockton-on-Tees. 
1899     Miller,  Herbert  Perct,  M.D.,  100,  Stoke  Newington 

Eoad,  N. 

1881  fMiLLES,    W.    Jennings,   care   of  Drs.   Henderson  and 

Macleod,  Shanghai,  China. 
1897  fMiNNEs,  Eobert  Stanlet,  M.D.,  127,  Metcalfe  Street, 

Ottawa,  Ontario. 

1901  Montgomert,  Eobert  J.,  M.B.,  28,  Upper  Fitzwilliam 
Street,  Dublin. 

1896  Moonet,  Herbert  C,  M.B.,  22,  Lower  Baggot  Street, 

Dublin. 
1904     Morrice,  G.  G.,  17,  Eoyal  Terrace,  Weymouth. 
O.M.    Morton,   A.  Stanford,  133,  Harley  Street,  W.      (C. 

1886-9.     V.-P.  1902-5.) 


XXV 

ELECTED 

1898  Mott,  F.   W.,  M.D.,  F.E.S.  25,  Nottingham  Place,  W. 

(V.-P.  1904-7.) 

1890  Mowat,  Daniel,  M.D.,  Holinleigb,  38,  Amhurst  Park,  N. 

1891  Myddelton-Gayey,  Edward  Heebeet,  16,  Broadwater 

Down,  Tunbridge  "Wells. 

O.M.  *Nelson,  Joseph,  M.D.,  29,  Wellington  Place,  Belfast. 
(C.  1893-5.) 

O.M.  *Nettleship,  Edwaed,  Nutcornbe,  Hindbead,  Haslemere. 
(Pres.  1895-7.    S.  1880-3.  C.  1883-6.  V.-P.  1886-9.) 

1881     Nicholson,  A.,  30,  Brunswick  Square,  Brighton. 

1895  *Ogiltie,  F.  Menteith,  M.B.,  The  Shrubbery,  72,  Wood- 
stock Road,  Oxford. 

1895     Ogilyy,  Alexandeb,  M.B.,  Montrose  House,  Clifton. 

1889  fO'KiNEALY,  Feedeeick,  Major,  I. M.S.,  care  of  Messrs. 

King,  Hamilton  and  Co.,  7,  Hare  Street,  Calcutta. 

1899  Oldmeadow,  Llotd  J.  H.,  Kineton,  Warwickshire. 

1899  Oemond,  Aethue  Wm.,37,  Queen  Anne  Street,  Caven- 
dish Square,  W. 

1892  fOEE,   Audbew    William,    M.D.,    A.  M.  P.    Buildings, 

Edward  Street,  Brisbane. 

1890  fOsBOEXE,  A.  B.,  M.D.,  46,  McNab  Street  South,  Hamil- 

ton, Canada. 
O.M.    Owen,  D.  C.  Lloyd,  41,  Newhall  Street,  Birmingham. 

(V.-P.  1891-4.) 
1905     Owen,  S.  A.,  M.B.,  50.  Harrington  Gardens,  S.W. 
1890  fPALMEE,  L.  Loean,  M.D.,  42,  St.  George  Street,  Toronto, 

Ontario,  Canada. 
1894  *Paek:ee,  Heebeet,  7,  Bioomsbury  Place,  W.C. 

1899  Paekee,  Heebeet    Geoege,  13,  Chorley   New   Boad, 

Bolton. 

1900  Paesons,  John  Heebeet,  27,  Wimpole  Street,  W. 
1887  |Patel,  D.  H.,  Bai  Hirabai,  B.  J.  Charitable  Dispensary, 

Tardeo,  Bombay. 
1907     Pateeson,  James  V.,  5,  Castle  Street,  Edinburgh. 


XXVI 

ELECTED 

1900  fPATKAR,  Bhagvant  Sakharam,  Carnac  Eoad,  Kalkadeir 
Post,  Bombay,  India. 

1902  Paton,  Leslie,  1,  Spanish  Place,  Manchester  Square, 

W. 

1888  Percival,  Archibald  Stanley,  M.B.,  B.Cb.  (C.)»  25, 

Ellison  Place,  Newcastle-on-Tyne. 

1891  Perry,   A.,    Surgeon-Major,    Principal    Civil    Medical 

Officer,  Ceylon. 

1889  |Perry,  Francis  P.,  Lahore   Medical   College,    Punjab 

India. 
1889     Phillips,  T.,  126,  Harley  Street,  W. 

1895  Pickard,  Hansom,  M.D.,  31,  East  Southernhay,  Exeter. 

1900  fPocKLEY,  Erancis  Antill,  M.B.,  227,  Macquarie  Street, 
Sydney,  N.S.W. 

1903  Pollock,  W.  B.  Inglis,  276,  Bath  Street,  Glasgow. 

1896  *Pooley,  G.  H.,  89,  Priory  Eoad,  Hampstead,  N.W. 

1894  fPoPE,  E.  J.,  M.D.,  Box  497,  G.P.O.,  Sydney,  N.S.W. 

1900     Pope,  Thomas  Henry,  M.D.,  B.Sc,  Blairmore,  North- 
down  Avenue,  Cliftonville,  Margate. 

1902  Potter,  Bernard  E.,  37,  Park  Street,  W. 

1903  *Potts,   George,   County    Ophthalmic    Hospital,  Maid- 

stone. 
O.M.    Power,  Henry,  Bagdale  Hall, "Whitby,  Yorkshire.  (Pres. 
1890-3.     V.-P.  1882-5, 1893-6.     C.  1880-2.) 
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EULES. 


1.  Object  of  the  Society. — The  object  of  the  Society  is  the 
cultivation  and  promotion  of  Ophthalmology  in  the  United 
Kingdom,  India,  and  the  Colonies. 

2.  Constitution. — The  Society  shall  consist  of  Ordinary  and 
Honorary  members.  All  registered  medical  practitioners  of  the 
United  Kingdom,  and  all  legally  qualified  medical  practitioners 
in  India  and  the  colonies,  whose  qualifications  are  satisfactory 
to  the  Council  of  the  Society,  shall  be  eligible  as  ordinary 
members. 

3.  The  officers  of  this  Society  shall  consist  of  a  President, 
four  or  more  Vice-Presidents,  a  Treasurer,  two  Secretaries,  a 
Librarian,  and  twelve  other  members,  who  together  shall  form 
the  Council  and  manage  the  Society's  affairs. 

4.  Ordinary  Members. — Candidates  shall  be  proposed  on  a 
form  provided  for  the  purpose  and  signed  by  three  members 
from  personal  knowledge.  The  proposal  paper  shall  be  read  at 
one  Ordinary  Meeting,  and  the  Ballot  shall  be  taken  at  the 
following  meeting.  No  election  shall  take  place  unless  ten 
members  vote,  and  no  person  shall  be  elected  who  does  not 
obtain  four  fifths  of  the  votes  given. 

5.  Form  of  Admission  by  the  Chairman. — Members  shall 
be  admitted  personally  by  the  following  form,  after  signing 
their  names  in  the  Admission  Book,  and  paying  their  first 
annual  Subscription.  Form  of  admission. — "  By  the  authority 
and  in  the  name  of  the  Ophthalmological  Society  of  the  United 
Kingdom  I  admit  you  a  member  thereof." 

6.  Honorary  Members. — The  Council  shall  have  the  power 
of   proposing  for  election  as  Honorary  members  men  of   dis- 
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tinguished  eminence  in  Ophthalmology,  or  in  the  sciences 
bearing  upon  it,  They  shall  be  elected  by  ballot  in  the  same 
manner  as  Ordinary  members  at  the  next  meeting.  The 
Honorary  members  shall  not  exceed  ten  in  number. 

7.  Resignation  of  Members. — Any  member  may  retire  from 
the  Society  after  giving  notice  in  writing  to  the  Secretaries  and 
paying  any  contribution  due. 

8.  Re-admission  of  Members. — Any  member  who  has  retired 
from  the  Society  and  wishes  to  rejoin  it,  must  be  proposed, 
balloted  for,  and  admitted  in  accordance  with  Rules  4  and  5. 

9.  Expulsion  of  Members. — A  member  can  be  expelled  only 
at  a  General  Meeting  especially  called  for  that  purpose,  and  of 
which  a  written  notice  shall  have  been  sent  to  every  member  at 
least  fourteen  days  previously.  At  least  ten  votes  must  be 
recorded,  and  four  fifths  shall  carry  the  expulsion. 

10.  Subscriptions. — The  Annual  Subscription  shall  be  One 
Guinea,  payable  in  advance  in  the  month  of  October.  Each 
member  on  election  shall  pay  an  Entrance  Fee  of  One  Guinea 
in  addition  to  the  Subscription,  but  in  the  case  of  a  member 
elected  at  a  meeting  of  the  Session  subsequent  to  Easter  such 
member  shall  not  be  required  to  pay  a  Subscription  during  the 
next  Session. 

11.  Arrears. — Any  member  whose  Subscription  is  six  months 
in  arrear  shall  be  reminded  of  the  same  by  one  of  the  Secretaries, 
and  shall  cease  to  be  a  member  if  it  be  not  paid  within  the 
current  year. 

12.  Composition  Fee  for  Resident  Members.  —  Any 
member  may  on  entrance  pay  a  Composition  Fee  of  Twenty 
Guineas,  and  be  thereby  exempted  from  paying  any  further 
Subscriptions,  such  member  enjoying  all  the  rights  and  privi- 
leges of  a  Subscribing  member.  After  entrance,  the  Com- 
position Fee  will  be  according  to  the  following  scale : — 
After  five  payments  Seventeen  Guineas,  after  ten  payments 
Fifteen  Guineas,  after  fifteen  payments  Twelve  Guineas,  after. 
twenty  payments  Ten  Guineas,  after  twenty-five  payments 
Eight  and  a  Half  Guineas,  after  thirty  payments  Seven 
Guineas,  after  thirty-five  payments  Five  Guineas,  after  forty 
payments  Two  and  a  Half  Guineas,  and  after  forty-five  pay- 
ments nil. 
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13.  Composition  Fees  for  Non-Resident  Members. — Any 
member  resident  out  of  the  United  Kingdom  may  pay  a  Com- 
position Fee  of  Eleven  Guineas  instead  of  the  Annual  Subscrip- 
tion, and  will  then  be  entitled  to  receive,  post  free,  a  copy  of 
the  Society's  '  Transactions  '  each  year ;  but  if  at  any  time  such 
member  subsequently  become  a  Resident  member  of  the  Society , 
payment  of  the  Annual  Subscription  shall  be  resumed  at  the 
end  of  six  years  from  the  date  of  election,  or  if  more  than  six 
years  have  elapsed,  from  the  date  of  return  to  residence.  The 
question  of  further  composition  shall  be  decided  by  the  Council. 
N.B. — The  Composition  Fee  will  be  held  to  include  the 
Entrance  Fee  if  paid  any  time  during  the  First  Session. 

14.  Election  op  Officers. — The  Officers  of  the  Society 
shall  be  elected  yearly  by  Ballot  at  the  Annual  Meeting.  A 
Balloting  list  of  the  names  recommended  by  the  Council  for 
election  shall  be  sent  to  each  Resident  member,  together  with 
the  notice  of  the  Annual  Meeting.  In  the  event  of  any  name 
being  substituted  for  any  recommendation  of  the  Council,  the 
election  shall  not  be  valid  unless  effected  by  a  majority  of  those 
present  at  the  meeting.  The  President  shall  not  hold  office  for 
a  period  of  more  than  two  consecutive  years.  No  other  member 
of  the  Council,  except  the  Treasurer  and  the  Librarian  for  the 
time  being,  shall  hold  the  same  office  for  more  than  three  con- 
secutive years.  Any  ordinary  member  of  Council  who  has  been 
absent  from  all  the  meetings  of  the  Council  for  one  session 
shall  not  be  eligible  for  election  to  the  Council  for  the  ensuing 
session. 

1").  Scrutineers. — Two  Scrutineers  appointed  by  the  Presi- 
dent at  the  commencement  of  the  Annual  Meeting  shall  receive 
the  lists  during  the  first  hour,  and  report  the  result  to  the  Presi- 
dent, who  shall  have  a  casting  vote. 

16.  President  and  Vice-Presidents. — The  President  shall 
regulate  all  the  proceedings  of  the  Society  and  Council,  state 
and  put  questions,  interpret  the  application  of  the  laws,  and 
decide  any  doubtful  points.  He  shall  check  irregularities  and 
enforce  the  observance  of  the  laws.  He  shall  sign  the  minutes 
of  General  and  Council  Meetings.  In  the  absence  of  the  Presi- 
dent one  of  the  Vice-Presidents,  the  Treasurer,  or  some  other 
member  chosen  by  the  meeting,  shall  perform  his  duties. 
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17.  Secretaries. — The  Secretaries  shall  manage  all  corre- 
spondence, shall  attend  every  meeting  of  the  Society  and  Council, 
and  take  minutes,  which  shall  be  read  at  the  following  meeting. 
They  shall  notify  to  new  members  their  election.  They  shall 
arrange  with  the  President  the  order  of  proceedings  at  all  the 
meetings.  They  shall  have  charge  of  and  keep  a  register  of  all 
papers  communicated,  and  shall  be  the  Editors  of  the  '  Trans- 
actions.' 

18.  Treasurer. — The  Treasurer  shall  receive  all  moneys 
due  to  the  Society,  and  make  all  payments  ordered  by  the 
Council,  keeping  an  account  of  all  such  receipts  and  payments. 
He  shall  keep  a  printed  receipt  book  for  the  subscriptions,  and 
every  receipt  shall  be  signed  by  himself  and  countersigned  by 
one  of  the  Secretaries.  He  shall  present  to  the  Annual  Meeting 
a  written  Eeport  of  the  financial  state  of  the  Society,  signed  by 
himself  and  by  two  members  of  the  Audit  Committee. 

19.  Librarian. — The  Librarian  shall  have  entire  charge  and 
control  of  the  Library.  He  shall  purchase  books  for  the  Library 
as  opportunities  arise  at  his  discretion  out  of  the  grant  previously 
voted  for  this  purpose  by  the  Council.  He  shall  see  that  all 
books  belonging  to  the  Society  are  duly  entered  in  the  Catalogue, 
and  that  the  periodicals  and  pamphlets  are  from  time  to  time, 
as  occasion  may  require,  suitably  bound.  It  will  be  his  duty 
to  see  that  the  Library  Rules  are  not  infringed. 

20.  Audit  Committee. — The  President,  one  of  the  Secretaries, 
and  two  members  of  the  Society  nominated  by  the  President  at 
some  meeting  of  the  Society  previous  to  the  Annual  Meetim;-, 
shall  form  a  Committee  to  audit  the  Treasurer's  accounts. 

21.  Meetings  of  Council. — The  Council  shall  meet  immedi- 
ately after  the  meetings  in  October,  January,  May,  and  June, 
and  at  such  other  times  as  they  may  be  specially  convened. 
Three  shall  form  a  quorum.  The  Council  shall  determine 
questions  by  show  of  hands  (or  by  Ballot  if  demanded),  the 
President  having  in  both  cases  a  casting  vote  in  addition  to  his 
ordinary  vote.  The  Council  shall  decide  upon  all  questions 
relating  to  the  reception  of  communications,  and  to  their 
publication  in  the  Society's  '  Transactions.' 

22.  Vacancies  of  Officers. — The  Council  shall  have  the 
powei   of  filling  up  any  vacancies  which  may  occur  in  any  of 
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the   offices   of  the   Society  between  one  Annual  Meeting  and 
another. 

23.  '  Transactions.' — A  copy  of  the  '  Transactions  '  shall  be 
sent  to  each  Ordinary  member  of  the  Society  whose  subscrip- 
t  i<  »u  is  not  in  arrear,  and  a  copy  of  the  '  Transactions  '  shall  be 
sent  to  each  Honorary  member  of  the  Society. 

24.  Meetings. — These  shall  consist  of  Ordinary,  Clinical, 
Special,  and  General  Meetings. 

Ordinary  Meetings. — The  business  during  the  first  half- 
hour  shall  consist  of  the  discussion  of  cases  and  card  speci- 
mens, after  which  papers  shall  be  read  and  discussed.  Nothing 
relating  to  the  laws  or  management  of  the  Society  shall  be  con- 
sidered. 

Clinical  Meetings. — One  or  more  of  the  meetings  in  each 
session  may  be  devoted  exclusively  to  the  exhibition  and 
discussion  of  cases  and  specimens.  The  number  and  dates  of 
such  meetings  shall  be  arranged  by  the  President  and 
Secretaries. 

The  bye-laws  and  regulations  relating  to  Ordinary  and  Clinical 
Meetings  will  be  found  on  page  xlii. 

Special  Meetings. — At  the  discretion  of  the  Council  an  extra 
meeting  may  be  arranged  in  order  to  hold  a  discussion  upon 
some  subject,  of  which  due  notice  shall  be  given,  or  one  of  the 
Ordinary  Meetings  of  the  Society  may  be  devoted  to  this 
purpose. 

General  Meetings. — The  Annual  General  Meeting,  of  which 
every  resident  member  shall  receive  one  week's  notice,  shall  be 
convened  by  special  summons;  ten  shall  form  a  quorum.  It 
shall  be  held  immediately  after  the  Ordinary  Meeting  in  July. 
The  business  shall  consist  in  the  election  of  Officers,  the  pre- 
sentation and  adoption  of  the  Annual  Report,  and  the  discussion 
of  any  proposed  alteration  of  the  Rules,  notice  of  which  shall 
be  given  in  the  summons  convening  the  meeting.  No  alteration 
in  the  Rules  shall  be  adopted  unless  four  fifths  of  the  votes  are 
given  in  its  favour. 

A  Special  General  Meeting  may  be  called  at  any  time,  on  one 
week's  notice,  by  the  President  or  any  three  members  of  the 
Council,  or  on  the  requisition  of  fifteen  members  of  the  Society. 
The  nature  of  the  business  to  be  transacted  at  such  meetings 
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shall  be  specified  in  the  summons  sent  to  each  member  of  the 
Society,  and  no  other  business  shall  be  considered. 

Dates  and  Hours  of  Meetings. — The  dates  of  meetings  shall 
be,  unless  otherwise  determined  by  the  Council,  the  third 
Thursday  in  October,  the  second  Thursday  in  November  and 
second  Thursday  in  December,  the  last  Thursday  in  January, 
the  second  Thursday  in  February,  the  second  Thursday  in 
March,  the  first  Thursday  in  May,  the  second  Thursday  in  June, 
and  the  second  Friday  in  July.  All  but  the  General,  Clinical, 
and  Special  Meetings  shall  commence  at  8.80,  and  shall  not  be 
prolonged  after  10  p.m.,  except  on  the  proposal  of  a  member, 
duly  seconded,  and  carried  by  a  show  of  hands.  The  hour  of 
all  other  meetings  shall  be  determined  by  the  President  and 
Secretaries. 

25.  Visitors. — Each  member  may  introduce  as  visitors  two 
members  of  the  medical  profession  to  all  but  the  G-eneral 
Meetings.  They  shall  sign  their  names  in  the  attendance  book, 
opposite  to  the  name  of  the  member  introducing  them. 

26.  Order  of  Communications. — Communications  shall  be 
taken  in  the  order  in  which  they  have  been  sent  in  to  the 
Secretaries,  subject  to  the  discretion  of  the  President.  If  an 
author  be  not  present  when  the  time  arrives  for  his  communica- 
tion to  be  read,  it  shall  be  dealt  with  as  the  President  may 
direct . 

27.  Publication  of  Papers  and  Discussion. — All  papers 
must  be  sent  to  the  Secretaries  at  least  one  week  before  the 

i ting,   together   with   an   abstract    suitable    for    immediate 

publication  in  the  journals.  When  possible,  notice  should  be 
given  relating  to  card  cases,  etc.  All  papers  read  before  the 
Society  shall  he  deemed  the  exclusive  property  of  the  Society, 
and  if  published  elsewhere  by  the  author  without  the  express 
permission  of  the  Council  shall  thereby  be  disqualified  for 
admission  into  the  Society's  'Transactions.'  No  report  of  the 
meetings  of  the  Society  may  be  published  by  members  or  others 
without  the  sanction  of  the  Council. 

28.  Committee  of  Reference. — Six  members  of  the  Society 
shall  be  chosen  annually  by  the  Council  to  act  with  the 
Secretaries  as  a  Committee  of  Reference,  and  any  communica- 
tion to  the  Society  may  he  referred  by  the  Secretaries  to  two 
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or  more  members  of  such  Committee  of  Reference  for  the 
purpose  of  considering  the  fitness  of  the  communication  in 
question  to  be  read  before  the  Society,  or  to  be  published  in 
the  Society's  '  Transactions.' 


LIBRARY  RULES. 


1.  The  Library  shall  be  open  at  the  same  hours  as  that  of 
the  Medical  Society,  viz.  from  9  a.m.  to  6  p.m.  daily,  except  on 
Saturdays,  when  it  will  be  closed  at  2  p.m. 

2.  Members  will  be  entitled  to  read  the  books  belonging  to 
the  Society  at  11,  Chandos  Street,  between  those  hours,  or  to 
take  them  out  on  signing  a  book  provided  for  that  purpose. 
But  any  books  of  extraordinary  value  may  be  placed  by  the 
Council  on  a  separate  list,  such  books  not  being  allowed  to  be 
removed  from  the  Library. 

3.  A  large  number  of  the  current  periodicals  will  be  accessible 
to  members  in  the  Library.  These  will  not  be  allowed  to  be 
taken  out  of  the  Library. 

4.  A  book  must  be  returned  at  the  expiration  of  a  fortnight 
if  wanted  by  any  other  member.  The  Librarian  will  in  such  a 
case  write  to  the  member  in  whose  name  the  book  was  taken 
out. 

5.  If  the  book  be  not  returned  within  four  days  of  such  notice 
a  fine  of  6d.  will  be  charged  for  each  day  that  the  book  is 
retained  beyond  such  days  of  grace. 

6.  Instruments  and  drawings  cannot  be  taken  out  of  the 
Library  except  with  the  express  permission  of  the  Council. 

7.  A  member  taking  out  a  book  will  be  held  responsible  for 
its  beinsr  returned  in  good  condition. 
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THE  BOWMAN  LECTUKE. 

Resolution  of  Council,  September  \8tli,  1883. 


"  That  in  recognition  of  Mr.  Bowman's  distinguished  scientific 
position  in  ophthalmology  and  other  branches  of  Medicine,  and 
in  commemoration  of  his  valuable  services  to  the  Ophthalmo- 
^gical  Society,  of  which  he  was  the  first  President,  the  Council 
shall  each  year,  or  periodically,  nominate  some  person  to  deliver 
a  lecture  before  the  Society,  to  be  called  '  The  Bowman  Lecture,' 
which  shall  consist  of  a  critical  resume  of  recent  advances  in 
ophthalmology  or  in  such  subject  or  subjects  as  the  Council 
shall  select,  or  of  any  original  investigation,  and  shall  be 
delivered  at  a  special  meeting  of  the  Society  held  for  the 
purpose,  at  which  no  other  business  shall  be  transacted." 


EDWARD   NETTLESHIP   PRIZE. 

On  the  occasion  of  Mr.  Nettleship's  retirement  from  practice 
in  1901  a  fund  was  inaugurated  by  his  friends  and  pupils,  with 
the  object  of  founding  an  Edward  Nettleship  Prize  for  the 
Encouragement  of  Scientific  Ophthalmic  Work,  and  at  a  meet- 
ing of  the  G-eneral  Committee  of  the  above  fund  on  July  2nd, 
1902,  the  following  resolutions  were  adopted  : 

1.  That  the  prize  should  be  a  Gold  Medal  for  the  encourage- 
ment of  scientific  ophthalmic  work. 

2.  That  the  Council  of  the  Ophthalmological  Society  of  the 
United  Kingdom  be  asked  to  undertake  the  custody  of  the 
Prize  and  Fund,  and  to  appoint  Trustees. 

3.  The  award  of  the  Medal  shall  be  entrusted  to  three  mem- 
bers of  the  Ophthalmological  Society  appointed  by  the  Council, 
such  members  to  be  changed  after  each  award. 

4.  That  the  Medal  shall  be  awarded  at  such  intervals  as  shall 
be  determined  upon. 

5.  That  only  British  subjects  be  eligible  to  receive  this  Prize. 
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6.  That,  subject  to  the  discretion  of  the  said  Council,  the 
Prize  shall  be  awarded — 

(a)  For  the  most  valuable  contribution  to  Ophthalmology 

during  the  three  years  immediately  preceding  or  since 
the  last  award,  or 

(b)  For  the   best  work   done   on   any   subject   previously 

selected  and  announced  by  the  Council  of  the  Oph- 
thalmological  Society. 

7.  That  in  the  event  of  no  work  being  found  of  sufficient 
merit  an  award  shall  not  be  made. 

Resolution  of  Council,  January  25th,  1906. 

"  It  shall  be  lawful  for  the  Trustees,  with  the  consent  of  the 
Council  of  the  Society,  to  expend  any  surplus  arising  from  the 
non-award  of  the  Medal  in  any  one  year,  or  accumulated  during 
several  years,  in  the  purchase  of  works  for  the  Library  of  the 
said  Society,  such  works  to  be  inscribed  '  Purchased  by  the 
Nettleship  Prize  Fund  ;'  or,  with  the  consent  of  the  said  Council, 
to  expend  such  surplus  in  any  manner  calculated  to  promote 
the  objects  of  the  Society  as  defined  in  the  Rules." 


BYE-LAWS   CONCERNING   COMMUNICATIONS. 

1.  The  'Transactions'  shall  consist  of  such  communications 
made  to  the  Society  by  or  through  members,  as  may  be  deemed 
by  the  Council  suitable  for  publication.  Also  of  discussions  of 
importance  or  interest  arising  out  of  such  communications. 

2.  No  communication  to  the  Society  shall  occupy  more  than 
twenty  minutes,  and  in  the  subsequent  discussion  of  it  no 
member  shall  speak  more  than  once,  or  for  more  than  ten 
minutes,  without  the  special  permission  of  the  Chairman. 

3.  All  communications  accepted  by  the  Society  become  the 
property  of  the  Society. 

4.  Communications  are  admissible  which  may  have  been  read 
elsewhere,  provided  they  have  not  been  published,  and  are  not 
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intended  to  be  published,  in  whole  or  in  abstract,  through 
another  channel. 

•r>.  The  cost  of  illustrations  shall  be  borne  by  the  Society  so 
far  as,  in  the  opinion  of  the  Council,  is  consistent  with  the  state 
of  its  funds. 

6.  Reprints  of  papers  may  be  obtained  by  authors  at  their 
own  expense,  by  arrangement  with  the  printer. 


REGULATIONS  CONCERNING  THE  EXHIBITION  OF 
PATIENTS  AND  OF  PATHOLOGICAL  SPECIMENS 
BY  CARD. 

a.  Patients  must  attend  not  later  than  8  p.m.,  and  will  be 
allowed  to  leave  at  9.30.  A  card,  provided  by  the  Society,  must 
be  placed  conveniently  near  the  patient  (unless  it  is  undesirable 
that  it  should  be  read  by  the  patient  or  friends),  and  on  it  must 
be  clearly  written  an  account  of  the  case,  comprising  all  the 
particulars  intended  for  publication.  The  title  only  of  the  case 
will  be  announced  by  the  President  to  the  meeting,  but  the 
Exhibitor  (or  his  representative)  must  be  present  at  the 
meeting,  and  be  willing  to  read  the  case  and  furnish  additional 
details  if  called  upon  to  do  so  ;  the  length  of  such  oral  com- 
munications not  to  exceed  five  minutes. 

The  narration  and  discussion  of  Card  Specimens  shall  not 
occupy  more  than  the  first  half -hour  of  the  meeting. 

b.  Pathological  Specimens  may,  at  the  discretion  of  the 
Exhibitor,  be  shown  by  card,  and  will  then  be  subject  to  the 
above  regulations.  It  is  particularly  to  be  noted  that  the 
description  on  the  card  must  comprise  all  the  particulars 
intended  for  publication. 


REGULATIONS   FOR  CLINICAL  EVENINGS. 

1.  Notice  of  cases  or  specimens  should  be  sent  in  to  the 
Surgical  Secretary  as  early  as  possible,  but  not  later  than  the 
Thursday  preceding  the  meeting. 

•A 
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"2.  Cases  and  specimens  may  be  shown  without  previous 
notice  if  there  is  time,  but  not  until  all  on  the  printed  list  have 
been  disposed  of. 

3.  The  number  of  cases  to  be  shown  by  any  member,  and  the 
total  number  on  one  evening  to  be  left  to  the  discretion  of  the 
President  and  Secretaries. 

4.  A  list  of  the  cases  and  specimens  to  be  sent  before  the 
meeting  to  every  member  in  the  kingdom. 

5.  Particulars  of  each  case  to  be  fully  written  out  before  the 
meeting,  and  given  to  the  Secretaries  at  the  close  of  the  meeting. 

6.  A  short  abstract  of  the  case  to  be  written  on  the  card 
provided  for  the  purpose,  and  placed  by  the  patient. 

7.  The  narration  of  a  case  shall  not  occupy  more  than  five 
minutes,  and  in  the  subsequent  discussion  no  member  shall 
speak  more  than  once  or  for  more  than  five  minutes. 

8.  Patients  and  specimens  to  be  in  place  and  ready  by  8  p.m., 
one  of  the  Secretaries  being  in  attendance. 

9.  That  the  meeting  for  the  narration  and  discussion  of  cases 
shall  commence  at  9  p.m. 

10.  If  the  exhibitor  or  a  representative  be  not  present  the 
case  cannot  be  taken. 

11.  A  case  which  has  been  shown  at  one  of  the  Ordinary 
Meetings  may  be  subsequently  brought  forward  at  a  Clinical 
Evening. 


LIST   OF   COMMUNICATIONS 

BROUGHT  BEFORE  THE  SOCIETY  DURING  THE  SESSION 

1906-7. 
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The  Pathology  aud  Treatment   of   Myopia,  being  the 
Bowman  Lecture,  delivered  Friday,  June  14th,  1907. 

By  Professor  Sattler         1 


I.    DISEASES  OF  LIDS  AND  CONJUNCTIVA. 

1.  Two  cases  of  acute  streptococcic  infection  of  the  con- 

junctiva. By  Arnold  Lawson       27 

2.  The  sinuous  lid  border,  a  sign  of  trachoma. 

By  H.  Herbert,  Lt.-Col.  I.M.S.       38 

3.  Case  of  Parinaud's  conjunctivitis. 

By  Dr.  Arthur  Sinclair  and  Dr.  Theodore  Shennan       39 

4.  A  peculiar  form  of  recurrent  conjunctival  nodule. 

By  Dr.  George  Mackay,  Edinburgh       42 

5.  A  case  of  Thiersch-grafting  for  symblepharon,  the  re- 

sult of  pemphigus,  seven  years  after  operation. 

By  Arnold  Lawson       44 
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II.  DISEASES   OF   THE   CORNEA. 

PAGE 

1.  Keratitis  associated  with  rosacea. 

By  Richard  R.  Cruise       45 

2.  Corneal  changes  in  a  case  of  myxoedema. 

By  E.  Treacher  Collins       47 

3.  The    pathology    of    ruptures    of    the    membrane    of 

Descernet.  By  George  Coats       48 

4.  Bilateral  (?  congenital)  anesthesia  of  conjunctiva  and 

cornea;  neuro-paralytic  keratitis. 

By  J.  B.  Lawford       80 

5.  Opacity  of  the  cornea  in  three  members  of  one  family. 

By  Angus  Macnab       81 


III.  DISEASES    OF    IRIS   AND    CILIARY   BODY. 

1.  Cyst  of  iris  (?  ciliary  sarcoma). 

By  R.  E.  Bickerton  for  Ernest  Clarke       83 

2.  A  case  of  polycoiia  associated  with  chronic  glaucoma. 

By  Malcolm  L.  Hepburn       84 

3.  Four  cases  of    sympathetic    irritation    occurring    long 

after  injury.  By  W.  C.  Rockliffe,  M.D.       88 

4.  Cysts  of  the  pars  ciliaris  retinae.         By  A.  R.  Brailey       95 

5.  Case  of  rupture  of  the  pectinate  ligament. 

By  Leslie  Buchanan     103 

6.  A  case  of  sympathetic  ophthalmitis  treated  by  recog- 

nised methods  ami  afterwards  for  two  relapses  by 
acetozone-hydro-therapeusis  with  good  result. 

By  Charles  Wray     104 


IV.  DISEASES    OF    THE    LENS. 

1.  The  treatment  of  "  after-cataract ." 

By  Angus  McGillivray,  M.D     108 

2.  Right  lenticonus  posterior. 

By  Dr.  George  Mackay  and  Dr.  W.  B  Mackay  112 
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V.  DISEASES  OF  THE  RETINA. 

PAGE 

1.  (?)  Thrombosis  of  the  retinal  veins  in  both  eyes  in  a 

boy,  set.  12  years.  By  Arthur  W.  Ormond     114 

2.  Albuminuric  retinitis  in  a  female  child,  set.  7  years. 

By  Arnold  Lawson     115 

3.  Partial  thrombosis  of  the  central  vein. 

By  Herbert  J.  Parsons     121 

4.  A  case  of  detachment  of  the  retina  in  which  recovery 

followed  scleral  puncture.       By  W.  H.  McMullen     124 

5.  A  case  of  telangiectases  of  the  retinal  capillaries  and 

venous  radicles.  By  W.  B.  Inglis  Pollock     128 

6.  Detachment  of  the  retina,  with  numerous  cysts,  in  a 

glaucomatous  eye.    Epithelial  downgrowth  covering 
the  anterior  and  posterior  surface  of  the  iris. 

By  L.  Werner     131 

7.  Multiple  cysts  of  retina.  By  A.  L.  Whitehead     133 


VI.    DISEASES   OF   THE    CHOROID. 

1.  Posterior  scleritis  and  infarction  of  the  posterior  ciliary 

arteries.  By  George  Coats     135 

2.  A  case  of  flat  sarcoma  of  the  choroid. 

By  L.  V.  Cargill  and  Stephen  Mayou     1  19 

3.  Tubercle  of  choroid.  By  Simeon  Snell     156 

4.  Tubercle  of  the  choroid,  the  discovery  of  which  led  to 

the  diagnosis  of  tubercular  disea.se. 

By  Waren  Tay     159 

5.  Metastatic  tumour  of  the  choroid. 

By  A.  L.  Whitehead     161 

6.  Solitary   quiescent    ("obsolescent")    tubercle   in   the 

right  eye,  associated  with  tubercular  glands  in  the 
neck.  By  L.  V.  Cakgill     164 
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VII.  DISEASES   OF  THE   OPTIC   NERVE. 


X.  PARASITES. 
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1.  Peri-papillary  ectasia,  with  inclusion  of  the  optic  nerve. 

By  Ilbert  Hancock     167 

2.  Family  optic  atrophy  in  mother  and  son. 

By  Arnold  Lawson     169 

3.  Three  cases  of  acute  uni-ocular  optic  neuritis  in  boys 

with  great  loss  of  vision  and  subsequent  complete 
recovery.  By  W.  H.  H.  Jessop     170 


VIII.  DISEASES   OF   THE  ORBIT. 

1.  Traumatic  arterio-venous  aneurysm  of  right  orbit  with 

pulsating  exophthalmos.     By  Dr.  George  Mackay     178 

2.  Neuro-fibromatosis  of  the  fifth  nerve  with  buphthal- 

mos.  By  G-.  A.  Sutherland  and  M.  S.  Mayocj     179 
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THE    PATHOLOGY   AND    TREATMENT    OF 
MYOPIA, 

BEING 

THE    BOWMAN    LECTURE, 

Delivered  Friday,  June  11-///,  1007. 

By   Professor  Sattler. 


Mr.  President  and  Gentlemen, — First  of  all  I  wish  to 
thank  you  most  sincerely  for  the  great  honour  you  have 
conferred  upon  me  by  inviting  me  to  deliver  the  Bowman 
Lecture  for  this  year.  I  most  highly  appreciate  this 
honour,  and  am  fully  aware  of  the  responsibility  in  accept- 
ing your  invitation.  I  feel  especially  proud  to  have  the 
opportunity  of  rendering  homage  to  Sir  William  Bowman 
from  this  place,  as  I  am  one  of  those  getting  fewer  from 
year  to  year  who  bear  in  mind  that  imposing  and  inspiring 
personality  from  personal  acquaintance. 

More  than  thirty  years  ago  I  had  the  privilege  of  seeing 
Sir  William  Bowman  at  work  on  the  Tuesdays  and  Fridays 
in  the  Moorfields  Ophthalmic  Hospital,  and  of  admiring 
him  as  a  scientific  practitioner  and  as  an  operator  of 
unequalled  skill.  Besides  the  high  veneration  we  nil  pay 
to  him  for  his  mental  power  and  the  ever  memorable 
services  he  rendered  to  ophthalmology,  as  well  as  to 
physiology  and  histological  anatomy,  I  am  especially 
indebted  to  him  for  the  winning  kindness  lie  bestowed 
upon   me,   a    young    man    at  that    time    without    merit    ami 
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reputation.  I  am  well  aware  that  the  honour  he  thereby 
conferred  on  me  was  due  to  the  school,  of  which  I  was  an 
offspring,  and  to  my  teacher,  Ferdinand  Arlt. 

Before  entering  on  the  topic  of  my  lecture  I  feel  com- 
pel led  to  apologise  for  selecting  a  subject  on  which  I 
cannot  unroll  before  you  a  perfectly  new  point  of  view,  or 
the  results  of  new  personal  investigations.  But  as  I  can 
claim  a  large  and  long  experience  on  the  subject  of 
myopia,  practising  in  a  country  where  it  is  widely  spread, 
and  as  I  have  for  more  than  twenty  years  turned  my 
special  attention  to  this  matter,  I  should  be  happy  if  I 
succeeded  in  contributing  something  to  the  elucidation  of 
several  questions  still  in  dispute. 

It  is  a  well-known  fact  that  the  refraction  of  the  eye 
of  the  new-born  child  is  almost  invariably  hypermetropic. 
The  degree  of  hypermetropia  found  by  different  investi- 
gators varied  between  1  D.  and  8  D.,  and  was  most  fre- 
quently 2  D.  to  3  D. 

The  eye  is  still  small,  the  antero-posterior  diameter 
measuring  about  17*5  mm.  The  growth  of  the  eye  in  the 
first  months  of  life  increases  relatively  quickly.  From  a 
great  number  of  measurements  I  have  performed  on  eyes 
in  all  periods  of  life  I  was  able  to  infer  that  the  diameters 
gradually  increase,  but  that  there  are  perceptible  indi- 
vidual variations,  so  that  the  diameters  of  the  eye  of  a 
baby  of  one  year  and  a  half  may  be  larger  than  those  of 
a  child  of  two  years,  the  diameter  in  the  sagittal  axis 
varying  between  19'5  and  20*5  mm.  In  the  fourth  year 
the  length  is  about  21-5  mm.,  and  amounts  between  the 
tenth  and  twelfth  year  to  22'5  mm.  on  an  average.  From 
now  the  growth  goes  on  more  slowly,  and  the  individual 
variations  are  found  still  greater.  About  the  fifteenth 
year  the  average  length  of  the  sagittal  axis  is  about  23  mm., 
between  the  sixteenth  and  seventeenth  year  23'5  mm., 
and  that  of  grown-up  people  varies  between  23*8  and 
24  mm. 

During  t  ho  growth  of  the  eye  its  hypermetropia  gradually 
decreases.      Between    the   sixth    and    twelfth  year  of  life 
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about     three     quarters     of     all     eves     have    reached    the 
emmetropic  refraction  or  nearly  so. 

It  is  clear  that  the  length  of  the  eye  in  the  emme- 
tropic condition  may  vary  between  22*5  and  25  mm.  and 
even  more,  according-  to  the  variations  of  the  corneal 
radius,  which  range  between  7'25  and  8  mm.,  or  other 
variations  in  the  refractive  power  of  the  eye. 

Likewise  it  is  clear  that  with  the  same  length  of  the 
antero-posterior  axis  the  refraction  may  turn  myopic  if 
there  is  a  disproportion  between  it  and  the  focal  length, 
so  that  the  posterior  focal  point  comes  to  fall  in  front  of 
the  retina.  Such  an  eye  is  anatomically  not  distinguish- 
able from  an  emmetropic  one.  The  myopia,  to  be  sure, 
can  only  be  slight,  not  more  than  3  D.,  and  mostly  less. 
That  this  condition  is  absolutely  innocent,  causing  but 
little  inconvenience,  will  not  be  contested.  But  this  is 
certainly  not  very  frequent.  If  during  the  growth  of  the 
eye  the  limit  of  emmetropia  is  exceeded,  it  is  generally 
due  to  some  yielding  of  the  posterior  part  of  the  wall  of 
the  eyeball. 

While  a  certain  number  of  eyes  do  exceed  this  limit, 
becoming  at  first  only  slightly  myopic,  others  turn  from 
the  hypermetropic  condition  to  emmetropia,  so  that  at 
the  cost  of  hypermetropia  the  number  of  emmetropic  eyes 
during  growth  remains  nearly  the  same.  A  certain  number 
of  eyes  remains  hypermetropic,  and  continue  to  be  so  in 
spite  of  any  kind  of  eye  strain  during  the  years  of  growth. 
The  percentage  of  astigmatic  eyes  also  remains  pretty  much 
the  same  during  this  time. 

A  larger  proportion  of  eyes  which  during  growth  have 
attained,  slowly  or  comparatively  quickly,  a  certain  degree 
of  myopia,  remain  stationary,  some  at  the  time  of  puberty, 
others  not  before  the  termination  of  growth,  and  renin  in 
so  in  spite  of  the  continuance  of  eye  strain.  In  thegreal 
majority  of  these  cases  the  myopia  is  slight,  not  exceed- 
ing 3  D.,  or  at  most,  5  D.  The  vision,  if  the  refraction 
error  be  corrected,  remains  perfect.  The  owner  <>l  such 
eyes  may,  when  young,  with  as  well  as  without  glasses,  read 


THE  PATHOLOGY  AND  TREATMENT  OF  MYOPIA. 

easily,  and  has  the  advantage,  when  old,  of  performing 
delicate  work  without  the  aid  of  spectacles,  while  all  others 
of  the  same  age  cannot  do  without  them. 

There  are,  indeed,  some  writers  who  consider  this  cate- 
gory of  myopia  rather  desirable  than  otherwise,  as  the 
expression  of  redundant  growth  adapting  the  organ  of 
vision  to  the  requirements  of  a  more  cultivated  race.  I 
frankly  confess  I  am  not  of  this  opinion.  I  myself 
am  a  myope  of  3  D.,  but  cannot  find  that  the  privilege 
of  being  able  to  do  close  work  without  glasses  beyond  the 
fiftieth  year  of  age  counterbalances  the  inconvenience  of 
seeing  indistinctly  in  the  distance  almost  during  the  whole 
of  one's  life.  This  class  of  myopia,  it  is  true,  is,  as  a  rule, 
perfectly  harmless,  but  these  eyes  very  frequently  show  an 
ophthalmoscopic  and  anatomical  sign  that  indicates  some 
yielding  of  the  posterior  wall  of  the  eyeball,  a  smaller  or 
broader  crescent  at  the  temporal  side  of  the  optic  disc. 
Time  does  not  permit  me  entering  upon  the  different 
opinions  in  regard  to  the  nature  of  the  myopic  crescent. 
From  my  own  investigations  I  join  with  those  who  con- 
sider it  due  to  a  retraction  of  Bruch's  membrane  together 
with  the  pigment  epithelium  and  the  capillary  layer,  and 
generally  also  of  the  deeper  layers  of  the  choroid  from  its 
attachment  at  the  disc.  This  retraction  seems  to  me  to 
have  the  good  effect  of  preventing  the  interior  coats  of  the 
eye  from  being  overstretched  and  so  obviating,  to  a  certain 
extent,  deeper  lesions  of  the  tissues. 

But  alas,  the  evolution  of  the  myopic  condition  very 
<>ti en  does  not  make  a  halt  at  the  step  where  it  might 
perhaps  be  considered — with  due  restriction — as  something 
like  an  adaptation  to  the  functions  of  cultivated  life.  If 
the  far  point  has  drawn  nearer  to  the  eye  than  8  in.,  the 
sight — without  correcting  glasses — is  highly  impaired,  and 
even  close  work  is  often  connected  with  trouble  caused  by 
the  considerable  incongruit}T  between  the  innervation  to 
convergence  and  accommodation. 

Also  in  the  great  majority  of  these  cases,  and  even  in 
;i  great   many  myopic  eyes   of   10  1).  and  more,  absolutely 
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no  lesions  are  recognisable;  only  the  crescent  or  conns 
being-  broader  and  sometimes  embracing  the  whole  disc. 
These  cases,  moreover,  often  come  to  a  definite  standstill 
with  the  termination  of  growth.  But  in  other  cases  of 
this  kind  the  tissues  do  not  escape  lesions,  which  may 
sometimes  be  only  slight,  but  now  and  then,  especially 
in  a  more  advanced  period  of  life,  of  a  severer  nature. 

In  another  series  of  cases,  especially  when  the  elonga- 
tion of  the  sagittal  axis  of  the  eye  sets  in  early  in  life, 
the  myopia  soon  arrives  at  a  rather  high  degree  and  is 
inclined  to  a  continual,  although  slow,  progression.  Now, 
earlier  or  later,  tissue  changes  seldom  fail  to  make  their 
appearance,  namely,  evident  signs  of  a  more  diffuse 
thinning  of  the  tunics,  or  of  localised  atrophy,  or  of  a 
more  or  less  circumscribed  bulging  of  the  posterior  part 
of  the  eye — a  true  staphyloma  posticum.  The  amount  of 
the  attenuation  and  atrophy  is  by  no  means  in  direct  pro- 
portion to  the  degree  of  myopia,  as  there  are  a  great  many 
individual  conditions  at  work. 

The  description  given  just  now  corresponds  to  the  con- 
dition which  by  some  authors  has  been  regarded  as  a 
special  kind  of  myopia,  the  malignant  or  pernicious  form, 
essentially  different,  anatomically  as  well  as  etiologically, 
from  the  other  kind,  the  so-called  school-myopia,  which 
during  growth  is  acquired  by  prolonged  close  work. 

Before  entering  on  this  important  question  I  think  it 
right  to  get  to  a  clear  conception  of  the  conditions  upon 
which  the  development  of  myopia  may  depend. 

There  are  essentially  two  :  (1)  A  number  of  mechanical 
factors,  and  (2)  a  certain  individual  predisposition  which 
provides  a  basis  for  the  action  of  the  former. 

It  is  an  indisputable  fact  that  prolonged  and  habitual 
close  work  may  do  harm  in  bringing  on  shortsightedness. 

The  changes  that  are  going  on  during  close  work  are 
the  following:  (1)  The  increasing  of  the  optic  adjustment 
for  the  near  work  by  the  activity  of  the  accommodative 
power;  (2)  the  convergence  and  lowering  of  the  visual 
lines;  and  (3)  a  certain  amount  of  stooping. 
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Quite  a  series  of  arguments  might  be  put  forward 
against  the  accommodation  theory.  I  may  pass  over  all 
in  silence,  since  by  the  investigations  of  Hess  and  Heine 
it  has  been  proved  conclusively  that  there  exists  no 
increase  of  the  intra-ocular  tension  during  the  act  of 
accommodation.  The  so-called  convergence  theory  has 
often  been  taken  much  too  one-sided  to  meet  general 
acknowledgment. 

In  the  age  in  which  myopia  usually  begins  to  develop 
the  eyes  are  usually  brought  exceedingly  close  to  the 
object,  an  act  which  requires  not  only  a  very  high  degree 
of  convergence,  but  also  a  considerable  depression  of  the 
visual  plane. 

Let  ns  now  consider  the  amount  of  muscle  innervations 
that  is  brought  into  action  in  this  kind  of  eye  work. 

It  is  well  known  that  even  in  the  state  of  rest  a  certain 
tone  is  immanent  in  the  voluntary  muscles  of  the  body,  a 
tonus  the  reflex  character  of  which  has  been  proved  by 
experiment  in  the  case  of  the  muscles  of  the  limbs.  That 
this  constant  reflex-tone  is  really  present  in  the  ocular 
muscles,  influencing  even  the  so-called  anatomical  position 
of  rest,  was  claimed  almost  thirty  years  ago  by  my  highly 
esteemed  friend  E.  Hering,  in  studying  the  muscle-sounds. 
For  he  found  besides  the  orbicularis  sound  and  the  jerking 
murmur  connected  with  voluntary  or  involuntary  move- 
ments of  the  eye  a  lasting  murmur  (Dauergerausch),  which 
was  not  absent  in  any  position  of  the  visual  lines.  He 
found  it  softest  in  a  slight  symmetrical  convergence.  The 
proof  of  the  correctness  of  this  conclusion  is  given  by 
some  observations  that  can  be  made  in  cases  of  palsy  of 
the  ocular  muscles. 

In  symmetrical  convergence  in  the  horizontal  plane  only 
the  two  internal  recti  are  in  action  under  the  impulse  of 
the  centre  of  convergence.  Also  in  the  lateral  move- 
ments in  the  horizontal  plane  only  one  lateral  motor  of 
either  eye  is  in  contraction,  which  increases  the  more  ihe 
eye  travels  to  the  extreme  limit  of  movement.  With  the 
same  motion-impulse  the  tonus  of   the  antagonist  is  corre- 
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spondingly  lessened  by  the  way  of  reciprocal  innervation, 
as  was  shown  by  Dr.  Sherrington. 

As  in  these  instances  the  position  of  the  vertical 
meridians  of  the  retina  is  only  very  slightly  different  from 
that  in  the  so-called  primary  position  (Primarstellung)  the 
action  of  the  torsion  muscles  is  consequently  quite  insigni- 
ficant. The  eyeball  is  therefore  under  these  circumstances 
exposed  to  almost  no  muscular  pressure. 

But  the  conditions  are  entirely  altered  in  those  positions 
of  the  eye  that  are  commonly  used  for  all  occupations  with 
near  objects,  especially  those  where  the  point  of  inter- 
section of  the  visual  lines  is  continually  wandering  from 
the  one  side  to  the  other,  as  in  reading,  writing,  or  some 
other  kinds  of  occupation.  Here  the  eye  is  under  the 
influence  of  several  combined  innervations  :  (1)  That  of  a 
rather  high  convergence;  (2)  that  of  the  depression  of  the 
visual  plane ;  (3)  under  the  innervation  for  associated 
lateral  movement  ;  and  (4)  finally  under  a  more  com- 
plicated innervation  necessary  for  maintaining  the  position 
of  the  vertical  meridians  of  the  retina  according  to  the 
different  positions  of  the  visual  lines. 

Thus  we  find  both  internal  recti  in  a  state  of  continual 
contraction  under  the  influence  of  the  convergence  innerva- 
tion and  the  lateral  motors  in  a  varying  degree  of  con- 
traction; but  if  in  these  lateral  movements  the  internal 
rectus  plays  the  role  of  the  antagonist,  its  reciprocal 
relaxation  cannot  take  place  because  it  is  under  the 
influence  of  the  convergence  innervation.  To  produce  the 
depression  of  the  visual  plane  both  the  inferior  recti  and 
the  superior  obliques  are  in  action. 

From  E.  Hering's  ingenious  investigation-  we  have 
learned  that  in  convergence  combined  with  depression  of 
the  visual  plane  the  horizontal  meridians  of  the  retina 
(die  queren  Mittelschnitte  der  Nct/haut,  llering  do  not 
assume  that  position  which  was  to  be  expected  from  the 
severe  validity  of  Listing's  law,  according  to  which  they 
ought  to  be  more  or  lessinclined  towardsthe  visual  plane; 
llering,  on   the  other  hand,  found  thai    they  are    broughl 
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into  the  visual  plane  for  the  purpose  of  the  maintenance 
of  the  principle  of  the  largest  horopter  (Meissner).  This 
is  effected  by  a  corresponding  action  of  the  inferior 
obliques,  which,  together  with  the  superior  ones,  envelop 
the  eyeball  like  a  loop. 

Thus  the  positions  and  motions  of  the  eyes  as  they  take 
place  during  reading,  writing,  and  other  kinds  of  close 
work  require  a  continual  or  varying  contraction  of  all 
ocular  muscles  with  the  only  exception  of  the  superior 
recti,  and  the  eyeball  is  continually  under  a  certain 
amount  of  pressure  from  all  sides.  This  may  vary  to  a 
certain  extent  according  to  some  anatomical  differences 
in  the  insertion  of  the  muscles.  The  superior  oblique 
is  especially  liable  to  manifold  variations  depending  on 
the  place  and  shape  of  its  insertion-line,  on  the  relative 
position  of  its  pulley,  in  fact,  on  the  shape  of  the  orbit, 
the  orbital  index.  There  is  no  doubt  that  this  muscle 
will  be  more  apt  to  exert  some  pressure  on  the  eyeball  if 
the  orbit  is  low  and  the  insertion-line  long. 

It  is  a  matter  of  experience  that  occupations  which 
require  a  more  steady  symmetrical  convergence  associated 
with  depression  of  the  visual  plane  are  not  so  prone  to 
produce  and  promote  myopia  as  those  which  are  connected 
with  a  continual  wandering  of  the  visual  lines  as  reading, 
writing,  etc. 

I  am  well  acquainted  with  the  fact  that  there  exist  so- 
called  check  ligaments,  which,  springing  from  the  fascia  of 
the  recti,  are  inserted  externally  into  the  periosteum  of  the 
orbit  and  on  the  inner  side  into  the  crista  lacrimalis  posterior 
(see  Pig.  1).  The  oblique  muscles  have  also  their  check 
Ligaments.  Bui  their  checking  influence  against  muscular 
pressure  on  the  eyeball  does  not  exert  itself  except  in 
extreme  contractions,  as  they  never  occur  in  the  occupa- 
tions in  quest  ion. 

Although  by  investigations  I  performed  thirteen  years 
ago  it  was  demonstrated  that,  with  a  convergence  to 
about  6  in.  and  a  depression  as  far  as  40°,  and  com- 
plete   exclusion   of   the    interior   accommodation,    not    the 
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slightest   elevation  of   the  optic  adjustment  by  elongation 

of  the  visual  axis  takes  place,  it  must  be  considered  that 
these  experiments  lasted  but  a  relatively  short  time,  about 
half  an  hour,  and  were  executed  on  grown-up  individuals 
of  eighteen  years  and  more,  and  with  symmetrical  con- 
vergence. 

Fig.  1. 


On  the  other  hand,  anyone  who  has  made  experiments 
on  animals  with  the  manometer  for  the  purpose  of  deter- 
mining the  intra-ocular  tension  under  different  influei 
and  specially  during  the  act  of  accommodation,  knows  that 
n  is  accessary  to  make  use  of  curare  or  to  cut  off  all  external 
eye-muscles,  because  otherwise,  whenever  they  contract,  the 
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quicksilver  in  the  manometer  is  made  to  rise  sometimes 
very  considerably,  an  apparent  proof  that  they  may  exert 
a  pressure  upon  the  eye. 

The  effects  of  single  acts  of  pressure,  exerted  by  muscle 
action  in  strong  convergence  and  depression  of  the  visual 
plane,  are  surely  quite  minimal.  But  if  they  are  prolonged 
and  frequent,  exerting  their  influence  on  the  eye  of  a  still 
growing  child,  it  will  be  easily  understood  that  the  sum- 
mation of  the  single  effects  may  produce  some  yielding  of 
the  walls  of  the  eyeball,  as  a  compression  of  the  contents 
is  impossible.  A  change  in  the  shape  of  the  globe  by 
muscle-pressure  can,  in  consequence  of  the  anatomical  con- 
ditions of  the  insertions  and  their  mutual  connections,  only 
be  produced  in  the  posterior  part,  and  more  especially 
behind  the  insertion  of  the  superior  oblique. 

Numerous  measurements  on  myopic  eyes  of  various 
degrees  of  shortsightedness  have  led  me  to  the  recognition 
of  the  fact  that,  with  an  axial  length  of  25  to  29  mm., 
the  distance  from  the  cornea  of  the  insertions  of  the  tendons 
of  the  four  recti  in  no  way  differs  from  the  average  in  the 
emmetropic  eye,  and  that  the  distance  of  the  insertion  line 
of  the  superior  oblique  from  that  of  the  rectus  superior, 
measured  in  the  vertical  meridian,  is  also  equal  to  that  of 
the  emmetropic  eye.  The  same  thing  holds  good  with  the 
distance  of  the  anterior  end  of  the  insertion  line  of  the 
inferior  oblique  from  that  of  the  lateral  rectus.  In  con- 
trast with  this  the  distance  of  the  insertion  lines  of  the 
two  obliques  from  the  entrance  of  the  optic  nerve  in 
myopic  eyes  is  always  found  greater,  and  seems  to  in- 
crease correspondingly  with  the  elongation  of  the  sagittal 
axis.  Whereas  in  the  normal  eye  the  distance  of  the  superior 
oblique  from  the  optic  nerve  is  6-8  mm.  on  the  average, 
and  that  of  the  posterior  end  of  the  inferior  oblique  about 
3  mm.,  in  the  myopic  eye  it  is  frequently  8  or  9  mm.  for 
the  former  and  5  or  C  mm.  for  the  latter,  while  in  exces- 
sive cases  these  measurements  may  amount  to  12  or 
13  mm.  and  9  or  10  mm.  respectively  (see  Figs.  2,  3,  4, 
and  5). 
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These  peculiarities  represent  an  essential  difference 
between  the  eyes  enlarged  by  muscular  pressure,  as  in 
the  higher  forms  of  axial  myopia,  and  those  enlarged  by 
increased  intra-ocular  tension  in  the  cases  of  infantile 
hydrophthalinos.  In  the  latter  the  size  of  the  globe  has 
increased  in  all  diameters,  and  quite  especially  in  the 
anterior  part,  which  is  most  conspicuous  by  the  consider- 
able length  of  the  distance  of  the  insertion  lines  of  the 
recti  from  the  edge  of  the  cornea,  amounting  for  the  rectus 
medialis,  fur  instance,  to  9  mm.  and  more. 

There  are  still   several  circumstances  which  favour  the 

Fig.  2. 

reel . 
super.". 


action  of  the  mechanical  factors,  spoken  of  just  now,  to 
be  taken  into  consideration. 

The  sclerotic  of  the  infantile  eye  is  rather  thin  and  much 
more  distensible  than  that  of  a  grown-up  or  older  person. 
In  an  eye  of  a  new-born  child,  particularly  well  preserved  in 
Zenker's  fluid,  the  thickness  of  the  sclerotic  in  the  region 
of  the  fovea  centralis  was  0'45  mm.  With  children 
between  five  and  ten  years  I  found  an  average  thickness 
of  O'Go  mm.  at  the  posterior  pole.  But  there  were  per- 
ceptible individual  differences,  varying  between  0"57  and 
0'7  mm.  With  the  adult  I  found  in  the  same  region  an 
average  thickness  of  0"72  mm. 

When  children  play  with  smaller  objects,  and  still  more 
when  they  begin  to  read  and  to  write,  they  have  the  habit 
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of  stooping  too  much  over  the  object.  Whilst  children  and 
even  grown-up  persons  do  so  from  had  habit,  which  is 
combated  with  difficulty  by  mere  admonition,  this  stoop- 
ing becomes  necessary  for  other  persons  if  the  sight  is 
impaired  by  nebulae  on  the  cornea,  by  a  zonular  cataract, 
by  an  astigmatism  more  than  1*5  D.,  especially  a  perverse 
one ;  further,  by  insufficient  supply  of  light,  by  small 
and  indistinct  print,  by  inappropriate  seats  and  desks,  and 
so  on  :  add  to  this  the  increased  blood  supply  during 
prolonged  activity  and  the  fact  that  the  return  of  the 
blood  is  made  more  difficult  by  stooping. 

The  idea  that  in  convergence  and  depression  of  the 
visual  plane  some  of  the  vortex  veins  may  be  compressed 
by  ocular  muscles  and  the  outflow  of  blood  be  impeded 
has  been  proved  erroneous. 

Cases  of  unilateral  myopia  afford  no  evidence  against 
the  kind  of  development  discussed  just  now.  For  in  such 
cases  inheritance  from  an  ancestor  plays  a  determining 
role.  The  eye  that  has  become  myopic  is  then  usually 
preferred  for  close  work. 

Neither  can  the  progression  of  myopia  in  cases  in  which 
binocular  vision  lias  been  given  up  for  periodic  or  con- 
stant divergence  be  put  forward  as  an  argument,  as  the 
strong  depression  of  the  visual  plane,  and  the  lateral 
excursions  combined  with  stooping  are  quite  sufficient 
to  increase  the  elongation  of  the  globe  that  has  once 
begun. 

The  fact  that  myopia  is  rarely  met  with  in  cases  of  con- 
stant high  convergence  in  converging  scpiint  will  not  be 
earnestly  advocated  in  opposition  to  the  theory  of  muscle 
pressure,  as  the  question  coincides  with  that  which  we  are 
going  to  treat  by-and-bye,  namely,  why  do  not  all  eyes 
become  shortsighted  under  the  same  strain  ? 

If  the  elongation  of  the  eyeball  has  once  begun,  myopia 
has  a  tendency  to  react  upon  itself  by  a  kind  of  vicious 
circle  as  long  as  the  noxious  conditions  which  caused  it 
are  still  in  action.  The  posterior  wall  of  the  sclerotic, 
now  somewhat  attenuated,  is  more  liable  to  give  way,  and 
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the  more  egg-shaped  the  globe  becomes  the  longer  is  the 
region  of  contact  of  the  muscles  with  the  surface  of 
the  eye. 

That  even  in  moderate  degrees  of  myopia  an  attenua- 
tion of  the  posterior  wall  really  exists  is  a  fact  that  is  easy 
to  demonstrate  to  the  naked  eye,  if  such  a  myopic  globe 
is  placed  on  a  little  cup  with  the  cornea  downwards.  Even 
though  it  may  differ  little  in  shape  from  the  emmetropic 
eye  you  will  see  the  posterior  part  of  the  wall  near  or 
round  about  the  optic  nerve  sink  inwards,  whilst  the 
emmetropic  eye,  when  fresh,  retains  its  shape.      In  micro- 
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scopic  sections  the   thinning  of  the  sclerotic  in  the  region 
of  the  posterior  pole  can  be  directly  measured. 

The  interior  coats  may  as  yet  show  no  evident  signs  of 
stretching.  But  in  some  cases,  and  especially  in  higher 
degrees  of  shortsightedness,  the  ophthalmoscope  shows  in 
the  posterior  part  of  the  fundus  a  more  diffuse  clearing 
("  Lichtung  "),  the  colour  becomes  lighter  and  the  larger 
choroidal  vessels  become  more  visible,  and  near  the  optic 
disc  show  a  more  rectilinear  course  ;  in  some  the  blood- 
column  is  seen  to  be  smaller.  There  appear  peculiar 
cracked-like  or  zigzag  lines  due  to  the  attenuation  and 
obliteration  of  little  veins  which  finally  turn  into  con- 
nective-tissue strings.  In  the  capillary  layer  and  the 
pigment   epithelium   there  are  as  yet  no   coarser  changes 
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recognisable,  though  the  microscope  shows  the  meshes  of 
the  capillaries  a  little  wider  and  less  regular  and  the  pig- 
ment cells  somewhat  looser  in  their  coherence  to  each 
other.  The  diagram  I  give  round  will  show  all  this  better 
than  any  description  can  do  (PI.  I). 

The  rai'efaction  of  the  choroidal  tissue  and  the  pigment 
layer  not  unfrequently  ends  more  or  less  sharply  with  a 
curved  line,  which  is  sometimes  marked  by  a  fine  cres- 
centic  shadow,  especially  visible  on  the  nasal  side,  but  in 
some  cases  forming  almost  a  circle  about  the  disc.  The 
area  within  has  a  markedly  higher  refraction  than  the 
surrounding  parts.  The  retinal  vessels,  having  a  straighter 
course,  make  a  distinct  bend  at  that  shadow  line  and 
show  an  easily  perceptible  parallactic  movement. 

This  picture,  well  represented  by  the  sketch  given 
round,  corresponds  with  the  so-called  staphyloma  posticum, 
a  more  or  less  circumscribed  ectasia  of  the  posterior  pole 
(PI.  II,  fig.  2). 

In  some  cases  this  bulging  is  limited  to  a  small  region 
comprising  the  macula  and  the  optic  disc,  and  may  be  of 
considerable  depth  ;  in  others  it  is  remarkably  broad,  but 
not  so  deep.  Sometimes  it  shows  several  steps,  dis- 
tinguishable by  two  or  three  crescentic  shadows  and 
repeated  bends   of  the  vessels   (PI.  II,  fig.  1). 

Here  I  may  mention  a  fine  glistening  crescentic  reflex- 
streak,  the  optical  expression  of  the  limit  between  the 
solid  and  the  fluid  part  of  the  vitreous.  For  as  the 
lengthening  of  the  globe  proceeds,  the  stroma  of  the 
vitreous  in  its  posterior  part  is  torn  and  the  space  filled 
with  a  watery  fluid.  In  excessively  myopic  eyes  almost 
the  whole  of  the  vitreous  has  become  fluid ;  some 
solid  remains,  but  limited  to  the  anterior  part  and 
firmly  attached  to  the  ora  serrata  and  the  pars  ciliaris- 
retinae. 

Staphylomatous  bulging  is  rarely  met  with  in  children, 
even  in  a  high  state  of  myopia.  However,  I  have  seen  it 
several  times  in  children  bet  ween  seven  and  fourteen  years. 
Tissue  changes  are  here  but  slight,  and  white  patches — as  a 
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Illustrates  Professor  Sattler's  Bowman  Lecture  on  the  Pathology 
and  Treatment  of  Myopia  (p.  1). 
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Illustrates  Professor  Sattler's  Bowman  Lecture  on  the  Pathology 
and  Treatment  of  Myopia  (p.  1). 
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rule — entirely  wanting.  But  in  a  more  advanced  age,  and 
still  more  in  older  people,  tissue  changes,  such  as  were 
described  before,  and  even  grosser  ones,  are  very  common. 
Also  the  appearance  of  some  patches  of  varying  size  is 
then  by  no  means  rare.  This  may  be  the  case  whether 
there  is  a  circumscribed  bulging  or  not. 

The  appearance  of  white  patches,  in  my  opinion,  is  to 
be  attributed  to  little  rents  in  the  membrane  of  Bruch 
as  a  consequence  of  being  stretched  more  than  it  can 
bear.  This  membrane,  you  know,  consists  of  two  layers, 
a  homogeneous  basal  membrane  and  an   elastic  layer  com- 
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posed  of  a  feltwork  of  exceedingly  fine  elastic  fibrils 
interwoven  with  connective  tissue.  With  this  layer  the 
delicate  walls  of  the  capillary  vessels  are  most  intimately 
connected  as  well  as  with  the  subcapillary  fibrillar  layer. 
A  dehiscence  in  Bruch's  membrane  must  necessarily  bring- 
on  severe  damage  to  the  corresponding  part  of  the  capil- 
laries as  well  as  to  the  pigment  epithelium  and  the  exterior 
layers  of  the  retina.  On  examining  with  the  microscope 
such  white  patches  within  the  area  involved,  the  capillary, 
and  in  most  cases,  also  the  subcapillary  vessels  are  entirely 
wanting,  and  in  their  stead  there  is  a  dense  network  of 
elastic  and  connective-tissue  fibrils,  including  some  little 
remains  of  chromatophores.  As  far  as  the  dehiscence  in 
Bruch's  membrane  goes,  the  pigment  cells  and  the  adjacent 
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layers  of  the  retina  are  wanting,  and  an  almost  inextricable 
network  of  glia  fibrils  establishes  an  intimate  connection 
between  retina  and  choroid,  but  yet  strictly  differing 
from  the  feltwork  of  mesodermic  derivation,  as  may  be 
shown  by  elective  staining  of  glia  on  the  one  side,  and 
of  elastic  and  connective-tissue  fibres  on  the  other.  In 
the  immediate  neighbourhood  of  the  affected  area  an 
irregular  accumulation  of  pigment  epithelial  cells  and 
pigment  partly  taken  up  by  glia  cells  is  often  met  with, 
and    the     capillaries    of    the    choroid     end    in    stretched 
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and  irregular  loops.  There  are,  as  a  rule,  no  signs  of 
lnrmorrhage  remaining  within  these  patches. 

It  is  another  thing  with  the  circular,  black  spot  in  the 
region  of  the  macula  lutea.  It  rather  suddenly  occurs  and 
destroys  the  direct  vision,  causing  a  small  central  scotoma 
which  never  enth*ely  disappears.  In  the  centre  the  black 
spot  usually  is  a  little  paler.  One  finds  a  dense  prolifera- 
tion of  pigment  epithelial  cells  as  well  as  of  glia  tissue. 
This  black  spot  seems  to  me  to  have  originated  from  a  small 
haemorrhage.  As  a  rule  it  does  not  occur  before  the 
twentieth  year,  and  is  most  frequent  between  the  thirtieth 
and  fiftieth  year.  Some  primary  alterations  in  the  walls 
of  the  choroidal  vessels  may  perhaps  play  a  role. 

All  these  changes  are  going  on  without  any  perceptible 
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signs  of  inflammation,  and  I  think  it  out  of  place  to  speak 
of  choroiditic  patches. 

Sclerotico-choroiditis  posterior  as  a  cause  of  myopia,  and 
especially  of  the  staphyloma  posticum,  cannot  further  be 
admitted.  By  no  means  is  inflammation  the primum  movens. 
It  may  be  that  by  the  process  of  necrosis  of  some  tissue 
elements,  connected  with  the  changes  described  before, 
some  autotoxic  matter  is  produced,  and  this  may  give  rise 
to  some  slight  inflammation.  But,  as  was  said,  there  are 
no  anatomical  signs  of  real  inflammation  present. 

In  cases  with  obvious  choroiditic  changes  these  are  to  be 
considered  as  a  complication  which  etiologically  has  nothing 
to  do  with  the  progression  of  myopia,  although  it  is  nut 
improbable  that  some  changes  in  the  blood-vessels,  con- 
nected with  the  stretching  of  the  choroid,  may  create  an 
increased  tendency  to  the  deposition  of  microbes  or  the 
action  of  toxins  that  may  happen  to  be  in  the  blood. 

Neither  will  I  deny  that  a  severe  choroiditis,  syphilitic 
for  instance,  may  give  rise  to  a  rapid  increase  and  a  per- 
nicious course  of  myopia.  But  I  have  never  seen  instances 
of  this  kind. 

To  discuss  the  question  why,  under  the  influence  of 
the  mechanical  factors  already  displayed,  only  a  certain 
percentage  of  eyes  becomes  short-sighted,  we  are  obliged 
to  resort  to  the  great  unknown  in  natural  science,  the 
individual  predisposition  which  we  cannot  do  without. 

A  mighty  factor  in  this  predisposition  is  heredity.  We 
know  quite  a  number  of  instances  in  the  pathology  of  the 
eye  in  which  it  plays  a  role  of  preponderating  importance, 
and  especially  so  iu  the  refraction  of  the  eye,  and  par- 
ticularly in  astigmatism.  No  doubt  myopia  is  strongly 
hereditary.  Only  to  how  great  an  extent  the  influence  of 
heredity  goes  opinions  differ. 

There  is  a  great  difficulty  in  obtaining  quite  reliable 
statistics.  Naturally  it  is  not  sufficient  to  ask  whether  the 
parents  or  other  relations  are  shortsighted.  Better  is  il 
to  inquire  whether  they  wear  spectacles  £or  reading  or  sew- 
ing.     But  even  then  lower  degrees  will  escape  our  notice. 
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How  rarely  can  we  obtain  reliable  accounts  about  the  refrac- 
tion of  the  grandparents  on  both  sides,  and  how  many  more 
cases  would  show  hereditary  predisposition  if  we  could 
but  go  one  generation  further  back.  For  it  is  quite  certain 
that  attributes  which  may  be  inherited  can  be  derived 
from  remote  ancestors,  and  may  sometimes  pass  over  one 
or  even  several  generations.  It  must  also  be  borne  in 
mind  that  not  infrequently  defects  in  one  generation, 
which  may  possibly  be  overlooked,  make  their  appearance 
in  the  progeny  in  a  much  more  pronounced  form. 

Therefore  we  must  not  wonder  that  the  data  given 
by  different  writers  show  considerable  variation,  namely, 
from  30  to  80  per  cent.  Motais,  of  Angers,  took  pains  to 
examine  the  eyes  of  all  the  families  of  whom  the  young 
myopes  were  members,  comprising  1991  eyes,  with  all  the 
modern  means  of  ophthalmology.  He  found  heredity  in 
00  per  cent.  If  both  parents  were  shortsighted  the 
number  of  myopes  in  the  descendants  increased.  Among 
the  brothers  and  sisters  of  the  myopes,  without  a  reliable 
reference  to  shortsightedness  among  the  ancestors,  he  still 
found  11  per  cent,  of  myopes.  I  think  it  rather  probable 
that  in  these  families  also  myopia  had  existed  in  preceding 
generations.  An  important  result  of  Motais'  statistics  is 
the  fact  that  under  the  influence  of  heredity  myopia  appears 
earlier,  makes  quicker  progress,  and  reaches  a  higher  grade. 
Another  interesting  fact  to  be  derived  from  Motais'  investi- 
gations is  the  exquisite  crossed  influence  of  sex  on  the 
inherited  transmission  of  myopia.  This  is  also  remarkably 
conspicuous  in  a  pedigree  Mr.  Claud  Worth  inserted  in  his 
communication.  It  comprises  five  generations.  Nearly 
all  males  were  myopic  and  were  the  descendants  of  non- 
myopic  mothers.  [The  myopia  was  in  all  10  or  12  D., 
but  the  fundus  showed  no   grave  complications.] 

It  is  pretty  generally  assumed  that  the  influence  of 
heredity  is  much  stronger  in  the  non-malignant  myopia 
than  in  the  so-called  malignant.  Mr.  Worth,  who  some- 
what arbitrarily — as  he  admitted  himself — classified  his 
687  cases  of  myopia  into  these  two  categories,  obtained  in 
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the  non-malignant  casus  a  family  history  of  myopia  in  56 
per  cent.,  and  in  the  malignant  in  only  24*25.     Hirschberg 

found  among-  455  cases  of  myopia  higher  than  6  L). 
positive  evidence  of  heredity  in  -517  cases — that  is  a  per- 
centage of  69"7.  Among  GO  cases  of  myopia  of  more 
than  10  D.,  which  I  took  from  my  case-book,  there  were 
just  in  one  half  of  them  more  or  less  reliable  notes 
about   myopia   in   the   family   obtainable. 

That  which  is  inherited  is  a  defective  resistance  of  the 
sclerotic  in  the  posterior  part  of  the  eye,  and  in  casus  in 
which  heredity  is  really  excluded  we  are  induced  to 
assume  this  defective  resistance  as  innate.  What  this 
consists  in  we  know  not.  It  may  be  that  the  sclerotic 
from  the  beginning  is  formed  somewhat  less  in  thickness 
and  density.  Here  I  may  refer  to  what  has  already 
been  said  about  the  individual  variations  of  the  thickness 
of  the  sclerotic  found  in  children  between  five  and  ten 
years. 

That  a  deficiency  of  the  elastic  fibres  in  the  sclerotic 
cannot  be  put  forward  as  a  causal  factor  has  been  suffi- 
ciently proved.  I  can  show  you  here  a  photograph  of  a 
section  of  the  sclera  taken  from  the  posterior  part  of  a 
highly  myopic  eye  in  which  you  will  see  the  elastic  fibres 
just  as  well  and  as  numerous  as  in  the  normal  eye. 

This  predisposition  may  be  prevailed  upon  or  increased 
by  chronic  constitutional  disturbance,  by  rickets,  by  pro- 
longed infantile  marasmus.  But  nothing  would  be  more 
erroneous  than  to  generalise  from  such  individual  obser- 
vations.     There   are  at  least  very  numerous  exceptions. 

It  is  the  same  with  consanguinity,  to  which  .Mr.  Stilling 
ascribes  a  causal  importance  in  the  genesis  of  pernicious 
myopia. 

That  general  debility  during  slow  convalescence  from 
severe  illness  may  cause  the  onset  or  increase  of  myopia 
is  an  experience  often  made,  and  never,  I  think,  con- 
tested. The  circumstance  that  during  this  period  time  is 
usuall}-  spent  at  prolonged  close  work,  and  this  often  in  an 
unfavourable  reclining  posture,  is  the  principal  factor. 
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That  the  highest  degree  of  shortsightedness,  and 
especially    the   pernicious   form,    is    oftener   met    with    in 

women,  as  a  great  many  writers  assert  and  which  I  can 
confirm,  is  in  my  opinion  not  so  much  to  be  referred  to 
less  strength  and  a  greater  liability  to  illness  in  the  female 
sex,  but  much  more  to  the  prevailing  occupation  within 
doors  with  needlework  or  similar  things,  often  done  by 
insufficient  light  and  in  unfavourable  posture. 

I  am  not  convinced  that  there  really  exists  a  racial 
inclination  to  myopia.  The  fact  that  this  is  so  widespread 
in  Germany  and  also  among  the  Germans  in  the  United 
States,  chiefly  depends  on  the  preponderating  influence  of 
heredity,  as  in  innumerable  generations  the  inhabitants  of 
the  towns  with  their  narrow  streets  enclosed  by  high  walls 
had  a  predilection  for  delicate  work.  The  high  reputation 
of  German  towns  in  works  of  art  and  science,  in  jewellery, 
etching,  painting  and  writing  in  the  fifteenth  and  six- 
teenth centuries  was  surely  gained  at  the  expense  of 
damaged  eyesight.  In  the  Scandinavian  countries,  where 
the  German  race  is  preserved  purest,  myopia  is  not  so 
frequently  met  with  as  among  the  Germans. 

There  are  instances  that  even  among  uncultivated  and 
savage  people  myopia  may  occasionally  develop  if  some  of 
these  happen  to  come  under  conditions  in  which  they  have 
to  devote  themselves  assiduously  to  close  work. 

The  defective  resistance  of  the  sclerotic — it  may  be 
derived  from  inheritance  or  not — apparently  varies  to  a 
great  extent  in  different  individuals,  just  as  in  all  physical 
and  mental  attributes  there  exist  innumerable  variations  and 
combinations.  There  are  a  great  many  people  enjoying 
perfect  health  who  yet  have  a  weaker  spot  with  a  defective 
resistance  in  some  part  of  their  system,  so  that  they  are 
more  easily  and  more  quickly  exhausted  by  certain 
noxious  influences.  Numerous  instances  thereof  we  find 
in  the  pathology  of  the  central  nervous  system  and  in 
other  organs.  From  the  most  insignificant  conditions 
there  are  innumerable  transitions  to  such,  where  it  is 
almosi  impossible  to  draw  a  dividing  line  between  relative 
health  and  real  illness. 
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So  it  is  also  with  the  predisposition  to  myopia.  Where 
it  is  but  slight,  myopia  will  perhaps  not  occur  except 
through  more  or  less  eye-strain,  and  with  the  termination 
of  growth  that  tendency  may  be  extinguished.  In  cases 
of  strong  predisposition  quite  insignificant  exertions  will 
suffice  to  bring  about  a  yielding  of  the  posterior  wall  of 
the  globe.  In  extreme  cases  of  this  kind  myopia  sets  in 
early  in  life,  and  increases  even  without  any  noteworthy 
eye-strain  to  the  highest  degree.  So  we  see  a  high  state 
of  myopia  and  even  the  deleterious  form,  by  no  means 
exceptionally,  with  uneducated  and  illiterate  people.  In 
countries  in  which  attendance  at  school  is  obligatory  no 
one  entirely  escapes  the  noxious  influence  of  school-life. 
Beyond  that,  one  must  not  believe  that  school  and  school- 
wt  irk  alone  are  responsible  for  producing  myopia.  In  our 
countries  and  more  north,  where  during  the  long  winter 
the  days  are  short,  and  cloud  and  fog  so  often  weaken  the 
daylight  coming  in  through  the  small  windows  of  the 
houses  of  the  poor,  and  where  during  a  considerable  part 
of  the  day  the  children  must  be  kept  indoors  playing  with 
trifling  little  things  and  stooping  closely  over  them,  there 
is,  I  think,  plenty  of  opportunity  for  the  eye  becoming 
myopic,  if  predisposition  is  present. 

These  eyes  usually  do  not  come  under  observation  before 
or  until  near  the  termination  of  growth,  and  then  the  myopia 
has  far  advanced,  and  shows  more  or  less  severe  complica- 
tions. If  one  has  the  opportunity  of  seeing  these  eyes 
early  during  the  development  of  the  shortsightedness 
they  show  nothing  that  might  distinguish  them  from  the 
common  form  of  non-malignant  myopia,  except  its  early 
development.  All  the  eyes  with  so-called  pernicious 
myopia  have  once  passed  through  a  comparatively  benign 
condition.  On  the  other  hand,  I  know  numerous  cases 
of  myopia  which,  under  the  influence  of  prolonged  close 
work  during  school-life,  developed,  and,  unrestrained  by 
judicious  treatment,  gradually  progressed  to  a  very  high 
degree.  Such  eyes,  if  they  wore  greatly  abused  by  con- 
tinual   close    work    may,    perhaps,    yet    do    well    tor    some 
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decades,  and  may  be  the  object  of  pride,  but  earlier  or 
later  many  of  them  end  with  serious  complications,  and 
then  show  all  the  signs  which  are  thought  to  be  character- 
istic of  the  malignant  form. 

I  have  also  met  with  cases,  rare  indeed,  in  which 
myopia  began  to  develop  or  to  run  an  unfavourable  course 
in  a  more  advanced  period  of  life  in  persons  who  were 
soldiers  or  sailors  for  instance,  and  later  were  occupied  with 
office-work,  drawing  or  examining  maps  or  similar  things. 

The  assertion  that  the  largest  proportion  of  myopia 
higher  than  10  D.  and  the  more  complicated  forms  are 
met  with  among  the  uneducated  people  must  be  rejected. 
From  my  large  experience  among  both  classes  I  can  assure 
you  that  the  high  and  higher  degrees  of  myopia  are  at 
least  twice  as  frequent  among  the  more  educated  part  of  the 
population  as  among  the  country  people.  Other  observers 
commanding  a  large  experience  have  come  to  the  same 
conviction. 

After  all,  I  am  fully  convinced  there  is  no  place  for  a 
sharp  distinction  between  two  essentially  different  kinds  of 
myopia,  a  pernicious  one  and  another  acquired  by  school 
work,  the  former  being  a  real  disease  and  the  latter  per- 
fectly harmless. 

Also  the  so-called  non-malignant  form,  during  a  period 
of  quicker  progression,  not  infrequently  causes  some 
trouble,  which  we  cannot  help  considering  as  pathological. 
Beside  the  subjective  sensations  of  fulness  and  pressure  in 
the  eye,  the  easy  exhaustion,  the  sensitiveness  to  light, 
and  the  complaint  of  annoying  musca?  volitantes,  a  slight 
state  of  congestion  may  be  directly  observed,  and  the 
sharpness  of  sight  and  also  the  light-sense  are  somewhat 
diminished.  Also  in  these  cases  there  are  numerous 
transitions  that  render  it  impossible  to  draw  a  dividing 
line  between  health  and  disease. 

If  the  question  whether  there  are  two  essentially  and 
etiologically  different  forms  of  myopia  was  merely  a 
matter  (.1'  academic  discussion  it  would  be  of  no  great 
importance;  but  it  has  an  eminently  practical  background, 
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for  it  has  a  great  bearing- on  our  manner  of  preventing  and 
treating  myopia.  If  we  believe  that  a  moderate  myopia 
is  rather  a  useful  adaptation  in  the  interest  of  intellectual 
progress,  and  the  malignant  with  staphyloma  posticum 
a  pathological  condition  for  which  school  work  is  not 
responsible,  and  that  our  modern  hygienic  measures  to 
combat  myopia  are  nothing  more  than  the  result  of  a 
misunderstanding,  as  has  been  lately  asserted,  we  shall 
take  no  precautions  to  prevent  its  development  and  to 
check  its  progression  as  long  as  it  does  not  go  beyond  a 
certain  limit,  and  pretty  helpless  Ave  should  be  in  the  face 
of  the  pernicious  form. 

But  if  we  are  convinced  that  this  point  of  view  is  not 
the  right  one,  a  serious  task  is  imposed  upon  us  to  prevent, 
if  in  any  way  possible,  the  development  of  myopia  and  to 
restrain  its  further  progression.  Here  opens  a  field  of 
most  beneficial  combined  action  on  the  part  of  the  general 
practitioner  and  the  oculist.  It  lies  within  the  sphere  of 
the  former  to  inform  the  instructors  to  watch  over  their 
pupils  that  they  may  have  a  good  deal  of  exercise  and 
not  stoop  over  their  books,  etc.,  nearer  than  12  in., 
that  there  are  suitable  desks,  sufficient  light,  and  so  on. 
The  more  hereditary  predisposition  to  myopia  in  the  family 
exists,  the  more  seriously  this  and  the  following  advice 
should  be  taken  notice  of. 

When  the  far  point  has  begun  to  draw  nearer,  the 
refraction  error  should  be  fully  corrected  as  soon  as 
vision  is  felt  to  be  deficient  for  distance,  that  is  about 
a  myopia  of  1  D.  or  a  little  more.  If  there  is  some 
anisometropia  or  an  astigmatism  more  than  '5  D.  com- 
bined with  it,  the  indication  to  full  correction  becomes 
still  more  urgent.  My  experience  on  full  correction, 
based  on  an  experience  of  more  than  twenty  years,  entitles 
me  to  proclaim  that,  with  full  correction,  strictly  combined 
with  the  instructions  as  to  stooping,  etc.,  mentioned  before, 
we  are  able  to  check  the  progression  of  myopia,  or  at 
least  to  render  it  much  slower,  confining  it  to  one  or  two 
dioptres.      Surely  it    is  desirable  to  re-examine  the  eyes  at 
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intervals  of  six  months  or  a  year.  Even  in  eases  with 
strong  hereditary  predisposition  in  which  myopia  showed 
a  tendency  to  quick  progression,  sometimes  with  distinct 
signs  of  congestion,  I  succeeded  in  stopping  the  further 
progress,  and  that  without  insisting  upon  diminution  of 
the  amount  of  near  work  more  than  is  rational,  merely  by 
modifying  the  manner  of  doing  it. 

The  nse  of  atropine  and  a  dark  room,  so  troublesome 
for  the  patient,  lias  no  lasting,  if  any,  effect.  On  the 
contrary,  I  consider  the  use  of  accommodation  in  full 
balance  with  the  convergence  rather  wholesome  for  the 
nutrition  of  the  eye. 

Since  in  cases  where  there  is  still  only  a  slight  degree 
of  myopia  we  are  not  able  to  predict  its  course,  it  is 
strongly  advisable  to  correct  it  early. 

If  it  is  contended  that  there  is  no  advantage  in  re- 
establishing the  coincidence  of  the  posterior  focal  point 
with  the  fovea,  as  it  was  before,  I  can  reply:  (1)  That 
now  a  greater  distance  will  be  better  kept  and  stooping 
more  easily  avoided,  as  the  eye,  no  more  accustomed  to  a 
greater  effort  of  accommodation,  will  be  rather  inclined  to 
increase  the  distance  from  the  object,  and  (2)  that  mean- 
while the  sclerotic  will  have  been  growing  stronger  and 
bear  muscle  pressure  better. 

In  young  persons  even  high  degrees  of  myopia  of  10  I). 
and  more  may  be  fully  corrected,  and  if  the  exami- 
nation has  been  judiciously  made,  the  glasses — as  a  rule — 
are  well  tolerated.  Thus  we  succeed,  in  most  cases,  in 
checking  further  progression.  In  some  cases  we  must  at 
first  be  content  to  give  somewhat  weaker  glasses,  but 
alter  the  lapse  of  six  months  or  a  year  we  may  gradually 
proceed  to  full  correction.  In  still  higher  grades  of 
myopia,  or  if  the  persons  are  in  the  twenties  when  they 
first  come  under  observation,  we  must  give  up  the  idea  of 
full  correction;  but  we  shall  endeavour  to  find  glasses 
which,  granting  a  tolerably  good  far-sight,  may  com- 
Fortably  be  used  for  reading  at  a  distance  of  10  to  12  in. 
Such     glasses     can     then     be     worn     beyond     the     age     of 
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presbyopia.  I  have  got  the  impression  that  under  full 
correction — or  nearly  so  in  high  degrees  of  myopia — the 
eye  is  less  exposed  to  the  more  s#erious  choroidal  and 
retinal  complications.  In  such  cases  stooping  must  he 
absolutely  avoided.  I  strongly  recommend  not  to  write 
on  the  flat  table,  but  on  an  inclined  desk,  or,  in  more 
serious  cases,  to  make  the  necessary  notes  on  paper  placed 
against  the  wall. 

It  is  with  satisfaction  that  I  state  that  these  principles 
are  getting  more  and  more  acknowledgment  in  England, 
as  well  as  abroad,  and  that  here  I  know  that  I  am  in  full 
agreement  with  your  President — a  most  judicious  and 
energetic  champion  in  this  field  of  scientific  controversy. 
So  1  am  looking  forward  with  full  confidence  to  the 
possibility  of  diminishing,  after  some  generations,  the 
frequency  of  myopia,  and  above  all,  of  its  higher  degrees 
which  threaten  serious  complications. 

Time  has  advanced  too  far  to  make  any  lengthy  remarks 
on  the  operative  treatment  of  the  highest  degrees  of 
myopia.  In  a  paper  I  read  in  Lisbon  last  year,  at  the 
International  Medical  Congress,  I  gave  my  experience, 
derived  from  the  observation  of  several  hundred  cases.  I 
have  still  a  number  of  copies  which  I  put  at  the  disposal 
of  the  Society. 

I  only  wish  to  say  that  discission  of  the  transparent 
lens  ought  to  be  entirely  abandoned,  and  extraction 
with  a  curved  lance-shaped  knife  adopted.  Not  only  in 
myopia,  but  also  in  zonular  and  other  forms  of  soft 
cataract,  this  operation  is  infinitely  superior  to  discission. 
This  one  operation,  mostly  followed  at  an  interval  of  a 
week  or  so  by  one  discission  of  the  secondary  cataract,  is 
sufficient  to  obtain  a  clear  pupil  in  a  fortnight  or  little 
more.  Prolapse  of  the  vitreous  is  a  rather  exceptional 
event.  Increased  tension  with  haziness  of  the  cornea, 
occurring  so  often  after  discission,  scarcely  ever  complicates 
the  course.  Finally,  the  number  of  favourable  lasting 
results  is  considerably  greater.  Certain  precautions,  to 
be  sure,  must    also  then   be  taken,  as   the  lengthening  of 
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the  globe  and  the  stretching  of  the  tissues  have  not  been 
abolished.  But  with  a  careful  selection  of  the  cases  fit 
for  the  operation,  it  is  one  of  the  most  gratifying  in 
ophthalmic  surgery,  making  persons  independent  and 
happy  who,  otherwise,  were  almost  unable  to  make  them- 
selves useful  to  human  society,  and  to  enjoy  what  is 
beautiful  in  the  world  around  them. 
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I.  DISEASES   OF   LIDS  AND   CONJUNCTIVA. 

1.    Tirn    cases   of  acute    streptococcic    injection   of  the 
conjunctiva. 

By  Arnold  Lawson. 

The  clinical  manifestations  of  true  membranous  con- 
junctivitis, from  whatever  specific  source  they  originate, 
are  largely  similar,  and  what  differences  are  observable 
are  mostly  accounted  for  by  variations  in  the  dosage  and 
virulence  of  the  causative  organism.  Thus  we  cannot 
diagnose  a  case  as  being  due  to  the  ravages  of  the  Klebs- 
Loeffler  bacillus  or  to  the  presence  of  Staphylococcus 
pyogenes,  pneumococcus,  streptococcus,  or  gonococcus, 
without  the  information  afforded  by  a  careful  and  thorough 
bacteriological  examination  ;  but  this  having  been  done  we 
have  information  of  considerable  value  in  forecasting  the 
prognosis,  in  warning  the  surgeon  of  special  dangers 
ahead,  and  in  estimating  the  probable  value  of  various 
hinds  of   treatment. 

Acute  streptococcic  infection  of  the  conjunctiva  is  the 
rarest  and  probably  the  most  virulent  of  all  forms  of 
acute  membranous  inflammation,  and  as  the  two  cases 
which  I  am  about  to  relate  presented  common  features  and 
ran  a  very  similar  course,  I  hope  that  the  record  of  them 
may  prove  both  of  value  and  interest. 

Cask  1. —  Sixteen  days  after  birth  the  doctor  first  noticed 
a  little  discharge   from  the  eyes;    there    had    never  been 
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any  previous  discharge  or  symptoms  of  the  ordinary 
catarrh  of  infants,  and  great  attention  had  been  paid  at 
birth  to  cleansing  the  eyes.  The  child  was  a  healthy  one, 
and  the  mother  free  from  all  purulent  or  leucorrhoeal  dis- 
charge at  the  time  of  birth.  The  discharge  was  small  in 
quantity,  thin,  and  only  semi-purulent.  On  the  morning 
it  was  first  noticed  the  sacs  were  flushed  out  with  a 
solution  of  hydrarg.  perchlor.  1  in  2000,  and  the  lids  were 
everted  daily,  and  a  solution  of  nitrate  of  silver  (gr.  x  ad 
3j)  brushed  over  them.  The  painting  of  the  lids  was  con- 
tinued once  daily,  and  under  this  ti^eatment  the  discharge 
lessened,  and  the  child  a  week  later  seemed  nearly  well. 
On  the  twelfth  day,  however,  the  doctor  on  his  usual  daily 
visit  noticed  that  the  left  cornea  had  quite  suddenly 
become  hazy;  during  the  day  the  corneal  condition  became 
rapidly  worse,  and  the  following  morning  the  other  cornea 
was  also  opaque. 

The  child  was  then  brought  to  me  and  the  condition  was 
briefly  as  follows  :  There  was  an  ichorous  purulent  discharge 
from  both  sacs,  not  excessive  in  quantity.  The  lids  were 
swollen,  but  not  excessively  so,  and  their  mucous  surfaces 
covered  by  a  tenacious  yellowish  membrane  which  could 
not  be  removed.  The  left  cornea  was  universally  opaque, 
and  its  lower  third  covered  by  a  thick,  adherent  slough, 
incorporated  with  the  cornea  so  that  it  could  not  be  moved. 
Tin'  right  cornea  was  also  universally  hazy,  but  there  was 
no  ulceration  and  no  adherent  membrane  anywhere  on  the 
globe. 

Swabs  were  rubbed  over  the  sacs  and  sent  for  expert 
examination.  These,  in  the  words  of  the  report,  showed 
a  very  nearly  pure  culture  of  the  Streptococcus  pyogenes 
after  twenty-four  hours'  incubation  at  37°  C.  The  cultures 
were  again  examined  after  a  further  forty-eight  hours' 
incubation,  with  the  same  result. 

Hourly  irrigation  with  quinine  lotion  (gr.  iv  ad  5j)  w^s 
ordered  during  the  day,  and  irrigation  every  two  hours  at 
night,  with  cessation  of  all  astringents.  A  little  atropine 
ointment  was  also  put  twice  daily  within  the  lids. 
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Three  days  later  when  next  seen  the  condition  of  the 
eyes  was  much  worse,  and  the  sight  hopelessly  destroyed. 
The  membrane  on  the  lids  was  denser  and  more  universal, 
and  both  cornea?  were  sloughing.  In  the  meantime  the 
bacterial  report  had  been  received,  and  fresh  swabbings 
were  taken  as  a  control.  The  report  subsequently  received 
simply  confirmed  the  first. 

As  matters  were  now  desperate  it  was  resolved  to  try 
peroxide  of  hydrogen,  and  a  solution  of  a  strength  of  8 
volumes  was  poured  between  the  lids  and  allowed  to 
evaporate  twice  daily.  The  quinine  irrigations  were  con- 
tinued as  before. 

The  child's  condition,  however,  grew  rapidly  worse,  and 
three  days  later  the  whole  of  the  bulbar,  as  well  as  the 
palpebral  conjunctiva,  was  covered  with  a  thick  slough, 
and  both  corneas  were  completely  opaque   and  infiltrated. 

The  child's  health  had  all  this  time  continued  satis- 
factory, and  the  discharge  was  still  quite  moderate  in 
quantity,  and  thin.  As  a  last  chance,  resort  was  had  to 
antistreptococcic  serum,  which  was  applied  locally  to  the 
eyes,  and  also  injected  subcutaneously,  but  it  had  no  effect 
whatever. 

About  twelve  days  after  the  affection  of  the  cornea  was 
first  noticed  the  discharge  began  to  increase  in  quantity 
and  the  sloughs  to  break  down.  Three  weeks  after  the 
first  invasion  of  the  cornea  the  sloughs  had  quite  separated, 
healing  was  far  advanced,  and  the  discharge  had  prac- 
tically ceased,  but  both  cornea;  had  perforated,  and  were 
completely  opaque,  and  the  eyes  shrinking. 

Cask  2. — The  patient  was  a  little  girl,  set.  G  years.  avIio 
for  four  months  had  been  an  inmate  of  a  fever  hospital. 
She  had  had,  in  the  first  instance,  a  very  bad  attack  of 
scarlet  fever,  with  much  protracted  convalescence  owing 
to  a  troublesome  rhinitis.  When  the  patient  was  almost 
well  enough  to  go  home  she  was  attacked  with  measles, 
which  at  first  ran  an  ordinary  course,  but  about  ten  days 
before  I  first  saw  the  case  the  temperature  ran  up  again, 
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and  had  since  kept  up  to  a  high  level  (104°— 105°  F.),  with 
occasional  remissions,  when  it  would  come  down  to  100°  F. 
only  to  rise  again  in  a  few  hours. 

At  the  time  this  fresh  hunt  of  fever  commenced  the 
eyelids  were,  for  the  first  time,  noticed  to  be  swollen,  and 
this  swelling  rapidly  increased  so  that  in  a  short  time  the 
eyes  could  not  be  opened  at  all,  and  the  lids  were  puffed 
out  by  brawny  infiltrations  to  the  size  of  walnuts.  The 
skin  was  red  and  shiny,  but  there  was  no  tenderness,  little 
or  no  pain,  and  only  very  slight  discharge  of  a  thin  sero- 
purulent  character.  Not  much  importance  was  attached 
to  the  eye  condition  in  the  absence  of  discharge,  and  no 
special  measures  were  adopted  to  relieve  it.  Eight  days 
later  the  swelling  of  the  lids  had  somewhat  subsided  and 
the  lids  could  be  parted  a  little  and  then  for  the  first 
time  the  dischai'ge  began  to  be  considerable  in   quantity. 

Energetic  measures  were  then  taken,  and  a  special 
nurse  assigned  to  the  case  to  thoroughly  irrigate  the  eyes 
hourly  with  boracic  lotion.  The  discharge  rapidly  increased 
during  that  day  and  the  lid-swelling  constantly  diminished, 
but  the  following  morning,  in  spite  of  the  irrigations,  both 
corneas  were  noticed  to  be  somewhat  hazy.  During  that- 
day  the  corneal  condition  grew  hourly  worse  and  worse, 
and  by  the  evening  the  corneas  were  almost  opaque.  The 
following  morning — that  is  to  say  twenty-four  hours  after 
the  corneal  opacities  were  first  noted — the  condition  of  the 
eyes  was  practically  hopeless,  and  both  corneas  were  slough- 
ing fast,  whilst  the  discharge  had  so  much  increased  that 
it  was  constantly  oozing  from  between  the  lids,  and  the 
sacs   could  not  be  kept  free  for   more  than  a  few  minutes. 

I  saw  the  child  for  the  first  time  in  the  late  afternoon 
of  this  day,  and  the  following  was  the  condition  found  : 

The  child  was  obviously  very  ill.  She  lay  in  a  very 
drowsy  state,  with  flushed  cheeks,  taking  no  notice  of  any- 
body and  making  no  complaint  of  pain.  The  chart  showed 
a  temperature  typical  of  acute  sepsis,  and  the  pulse  was 
very  rapid  and  the  tongue  foul.  The  lids  were  red  and  a 
good  deal  swollen,  so  that  they  could  not  be  satisfactorily 
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everted,  but  they  could   be  parted   sufficiently  to  explore 

the  whole  cornea,  and  this  was  not  resented  by  the  child. 
Both  cornea*  were  in  an  advanced  stage  of  suppuration, 
and  were  almost  completely  opaque,  except  that  Descemet's 
membrane  was  bulging  forward  over  a  large  area  in  one 
eye,  and  at  this  spot  the  cornea  appeared  brighter.  Com- 
pletely encircling  the  limbus  in  each  eye  was  a  dense, 
yellow,  purulent  infiltration,  and  it  was  probably  due  to 
the  pressure  exerted  by  this  infiltrate,  which  cut  off  nutri- 
tion, that  the  main  portion  of  the  cornea  had  sloughed  with 
such  extreme  rapidity.  The  bulbar  conjunctiva  was  entirely 
coated  with  a  dense,  yellowish,  and  tenacious  membrane, 
and  there  was  an  abundant  flow  of  thin,  purulent  discharge, 
which  collected  again  almost  as  fast  as  it  could  be  washed 
away.  There  was  no  enlargement  of  lymphatic  glands, 
no  albumen  in  the  urine,  and  the  nose  affection  had  quite 
subsided. 

Quinine  was  substituted  for  boracic  acid,  and  the  fre- 
quency of  the  irrigations  ordered  to  be  kept  up.  The 
only  possible  hope  of  saving  a  little  sight  lay  in  the  re- 
duction of  the  purulent  discharge  as  speedily  as  possible. 
Swabbings  were  taken  from  both  conjunctival  sacs  and 
sent  for  expert  bacteriological  examination.  The  report 
showed  that  the  Streptococcus  pyogenes  and  the  Stapltylu- 
coccus  pyogenes  aureus  were  alone  present  in  large  quantities 
and  in  almost  equal  proportions.  The  report  went  on  to 
express  an  opinion  that  the  extreme  severity  of  the  disease 
was,  with  little  doubt,  to  be  attributed  to  the  streptococcus, 
and  that  its  virulence  was  enhanced  by  its  association  with 
the  Staphylococcus  pyogenes  aureus. 

Little  remains  to  be  said.  The  membranes  had  dis- 
appeared about  ten  days  later,  but  both  cornea)  per- 
forated, one  about  sixty  hours  after  my  visit,  and  the  other 
a  day  or  two  after  the  first.  The  quinine  reacted  very 
well,  but  too  late  to  save  either  eye,  and  the  sight  was 
hopelessly  destroyed. 

The  child  continued  physically  very  ill  for  all  this  time, 
but    under   general  treatment    the   temperature    gradually 
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came  down  tu  a  normal  level,  and  the   child  is  now   quite 
well. 

It  will  be  noted,  firstly,  that  the  broad,  main  features 
of  the  inflammation  followed  on  lines  presented  by  other 
forms  of  membranous  inflammation,  but  with  certain 
differences  in  detail.  In  both  cases  the  severity  of  the 
disease  was  marked  for  some  days  by  the  comparative 
absence  of  discharge;  there  was  brawny  infiltration  but 
the  discharge  was  slight  and  watery.  As  a  result  in 
each  case  the  doctor  was  misled.  The  swelling  prevented 
easy  examination  of  the  conjunctivas,  and  the  case  was 
regarded  as  being  one  of  a  simple  inflammatory  condition 
of  the  lids,  which  would  not  give  any  serious  trouble. 

Then,  without  any  warning,  about  the  twelfth  day  in 
Case  1,  and  the  eighth  day  in  the  other  (the  exact  dates 
are  necessarily  somewhat  doubtful)  the  corneas  became 
infiltrated  and  disintegrated  with  extreme  rapidity,  so 
that  in  Case  1  the  left  eye,  and  in  Case  2  both  eyes,  were 
in  a  hopeless  condition  within  twenty-four  hours  of 
contamination. 

In  the  meantime  the  discharge  had  gradually  increased 
in  quantity,  but  in  Case  1  it  was  very  late  in  the  disease, 
when  the  sight  had  been  hopelessly  destroyed,  before  it 
became  really  abundant  or  wholly  purulent.  In  both 
cases  the  abundance  of  purulent  discharge  corresponded 
with  the  separation  of  the  sloughs,  which  took  place 
much  later  in  Case  1  than  in  Case  2. 

In  neither  case  did  I  see  the  patient  until  both  corneas 
were  affected,  and  the  cases  ran  such  an  extraordinarily 
virulent  course  that  one  had  no  time  to  get  results  from 
drugs  before  the  sight  was  completely  destroyed.  Both 
cases,  too,  were  remarkable  in  the  slough,  which  was  of 
the  most  tenacious  and  infiltrating  character,  spreading 
not  only  over  the  palpebral  conjunctivas,  but  over  the 
whole  bulbar  conjunctivas  as  well ;  and  as  a  result  the 
sul (sequent  cicatricial  contractions  were  extremely  severe. 
Anti-streptococcic  serum,  which  was  tried  both  locally  and 
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by   subcutaneous    injections    in    Case    1,   was   of    not    the 
slightest  benefit. 

The  subjective  symptoms,  both  local  and  general,  are  of 
interest.  As  regards  the  local  symptoms  they  were  con- 
spicuously absent.  Neither  child  seemed  to  suffer  au\ 
pain  so  long  as  it  was  not  interfered  with,  and  I  think 
it  is  the  rule  that  the  severe,  rapidly  disintegrating 
ulcerations  of  the  cornea  are  far  less  painful  than  the 
more  superficial  and  less  destructive  varieties,  on  account 
of  the  rapid  necrosis  of  the  nerve  terminals.  The  general 
health  in  Case  1  did  not  seem  in  the  slightest  degree 
disturbed,  and  the  child  took  its  food  and  generally 
flourished  as  if  in  the  best  of  health.  In  Case  2,  on  the 
other  hand,  the  child  was  very  ill  indeed,  with  a  highly 
fluctuating  temperature  of  the  pyasmic  type,  and  it  was 
very  doubtful  for  a  few  days  whether  the  child  would 
survive. 

The  origin  of  the  infection  is  a  matter  of  speculation 
in  both  instances.  In  Case  1  one  naturally  suspected 
that  it  would  prove  to  have  a  gonorrhceal  origin,  and  that 
some  infection  of  the  conjunctiva  had  taken  place  at  birth  ; 
but  the  doctor  was  an  exceedingly  capable  man  in  large 
practice,  the  parents  well-to-do,  prosperous  people,  the 
nurse  reliable  and  of  considerable  experience,  and  both 
doctor  and  nurse  are  quite  confident,  not  only  that  the 
mother  was  absolutely  healthy, but  also  that  there  was  never 
the  faintest  suspicion  of  anything  being  wrong  for  sixteen 
davs  after  birth.  The  sanitary  condition  of  the  house,  too, 
was  perfectly  satisfactory.  In  Case  2  the  general  con- 
dition of  the  child  showed  that  she  was  suffering  from  a 
general  toxaemia,  and  the  inflammation  was  very  probably 
of  a  metastatic  nature,  occurring  as  a  sequela  of  measles 
in  a  child  already  debilitated  by  recent  scarlatina. 

Finally,  it  will  be  noted  that  in  Case  2  the  infection 
had  a  mixed  streptococcic  and  staphylococcic  origin,  but 
this  is  often  the  case  in  streptococcic  poisoning,  and  the 
usual  result  is  an  extremely  virulent  inflammatory 
sequence  of  symptoms,  as  here. 

vol.  xxvn.  o" 
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Dr.  Hewkley  asked  whether  the  other  case  to  which 
Mr.  Lawson  referred  arose  from  measles.  Many  years 
aero  he  was  called  in  to  see  a  little  child  with  acute 
ophthalmia,  in  whom  there  was  a  history  of  measles.  A 
clergyman  in  the  parish  had  been  asked  to  supply  the 
parent  with  a  ticket  for  the  dispensary,  but  as  his 
inquiries  showed  it  to  be  a  case  of  measles  he  said  all 
that  was  required  was  to  keep  the  child  at  home.  A 
fortnight  after  when  he,  Dr.  Hewkley,  saw  the  child,  it 
had  virulent  photophobia,  and  the  palpebra)  and  con- 
junctiva* were  very  congested.  There  was  a  discharge 
of  a  sero-purulent  kind,  and  he  directed  that  a  nurse 
should  be  called  in  to  attend  the  case  at  frequent  intervals. 
He  had  a  solution  of  nitrate  of  silver,  5  gr.  to  the  oz., 
instilled  night  and  morning.  The  cornea,  however,  per- 
forated, and  the  eye  was  lost.  Within  a  few  days  he  saw 
another  child  in  the  same  family  who  developed  German 
measles,  so  he  assumed  the  other  affection  had  been 
German  measles.  There  was  no  phlyctenular  element. 
That  being  a  solitary  case  in  his  experience,  he  felt 
anxious  to  know  whether  the  antecedent  to  Mr.  Lawson's 
other  case  was  measles,  or  some  other  zymotic  affection. 

Mr.  Bishop  Harman  said  that  two  years  ago  he  pub- 
lished two  cases  of  streptococcic  infection.  One  was 
of  the  severe  type,  which  Mr.  Lawson  had  so  graphically 
described,  and  in  this  the  result  was  disastrous ;  it  was 
the  sort  of  case  which  shook  one's  faith  in  one's  power  of 
doing  good.  The  child's  body  had  some  forty  impeti- 
ginous sores  scattered  over  it,  some  deep  ulcers;  the  child 
was  exceedingly  ill  and  had  a  high  temperature  for  ten 
days.  One  eye  was  completely  lost,  the  other  so  severely 
injured  that  there  only  remained  a  dim  perception  of 
light.  The  other  case  was  of  mild  type  ;  there  were  on 
the  upper  tarsal  conjunctiva  little  punched-out  ulcers 
filled  with  sloughs  from  which  were  obtained  luxuriant 
cultures  of  Streptococcus  brevis ;  the  eye  recovered,  leaving 
only  small  scars.  Since  then  he  had  had  three  cases  : 
two   of    the   severe   type,   in    each    of   which  one  eye  was 
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lost  whilst  the  other  remained  good;  in  the  third  the 
affection  was  of  a  mild  type,  and  no  permanent  damage 
was  done.  In  the  first  of  these  five  cases  the  bacterio- 
logical examination  was  made  by  the  bacteriologist  at 
Middlesex  Hospital,  in  the  second  by  himself,  and  in  the 
other  three  it  was  done  by  the  medical  officer  of  health 
for  the  district  of  the  hospital. 

In  publishing  the  first  two  cases  he  had  used  them  as 
the  basis  of  a  plea  to  give  up  the  old  names  "  diphtheritic 
conjunctivitis"  and  "membranous  conjunctivitis."  These 
cases  were  what  had  been  always  called  "  diphtheritic " 
before  the  Klebs-Loefner  bacillus  was  known  ;  now,  since 
the  use  of  the  term  "  diphtheritis "  implied  a  definite 
causation  the  name  "  membranous  "  had  been  substituted, 
but  this  term  now-a-days  also  implied  a  connection  with 
Klebs-Loeffler  bacillus.  He  had  suggested  the  name 
"conjunctivitis  necrotica  "  ;  the  term  fairly  described  the 
condition  of  necrosis  of  the  conjunctiva,  and.  it  did  not 
commit  one  in  any  way  to  a  specific  cause. 

Mr.  Herbert  Fisher  said  he  recently  had  a  case  at 
Moorfields  which  exactly  agreed  with  Mr.  Lawson's  two 
cases.  That  also  was  in  a  young  child  of  between  two 
and  three  years  of  age.  Fortunately  only  one  eye  was 
affected.  Probably  his  case  was  milder  than  Mr.  Lawson's, 
as  the  bulbar  conjunctiva  was  not  much  involved.  There 
was  no  sloughing  of  ocular  conjunctiva  or  membrane  in 
connection  with  it.  The  patient  was  at  once  taken  into 
the  hospital.  It  did  not  appear  to  be  acutely  ill  in  a 
general  way.  When  he  first  saw  the  child  the  lids, 
though  cedematous,  were  not  brawny ;  there  was  no 
difficulty  in  everting  them  and  demonstrating  the  mem- 
brane on  the  palpebral  conjunctiva.  A  pure  cultivation 
of  streptococcus  was  obtained.  The  same  disastrous 
results  occurred ;  the  whole  cornea  became  opaque  and 
necrotic  in  forty-eight  hours.  The  eye  had  since  been 
excised,  and  the  child  had  done  very  well.  Precautions 
were  taken  to  protect  the  other  eye,  which  did  not  become 
involved.       There  was  no  obvious  source  of  infection  and 
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the  child  had  not  been  previously  ill.  With  regard  to  the 
point  raised  by  Mr.  Harman  as  to  nomenclature,  he  under- 
stood Mr.  Harman  that  cases  of  membranous  conjunctivitis 
were  now  associated  with  the  Klebs-Loeffler  bacillus.  That 
was  not  his  own  impression.  Personally  he  used  the  term 
"  membranous  conjunctivitis "  to  cover  the  diphtheritic 
cases  and  others  in  which  there  was  a  membrane.  If 
a  special  term  were  wanted  for  the  diphtheritic  it  should 
be  called  "diphtheria  of  the  conjunctiva/'  in  the  same 
way  as  diphtheria  of  the  fauces  was  spoken  of.  Mem- 
branous conjunctivitis  might  be  due  to  many  different 
forms  of  infection,  and  to  make  everything  clear  the 
organism  responsible  should  in  each  case  be  specified. 

Dr.  F.  E.  Batten,  discussing  the  relationship  of  the  con- 
dition to  scarlet  fever  and  measles,  said  that  he  had  had  two 
children  under  his  charge  suffering  from  whooping  cough, 
and  a  condition  similar  to  that  described  by  Mr.  Lawson. 
One  of  these  children  was  constitutionally  extremely  ill. 
Unfortunately  there  was  complete  destruction  of  sight,  but 
the  children  recovered  from  the  constitutional  symptoms. 
Bacteriological  investigation  showed  that  there  was  a 
streptococcal  infection  in  both  cases.  Mr.  Parsons 
would,  however,  be  able  to  speak  of  the  condition  of  the 
eyes  better  than  he  (Dr.  Batten)  could.  The  cases  showed 
that  the  condition  might  probably  follow  on  any  of  the 
zymotic  diseases,  and  was  only  indirectly  due  to  them. 

Mr.  Pausons  said  he  could  confirm  all  that  Dr.  Batten 
had  said,  and  he  was  struck  while  listening  to  Mr.  Lawson's 
description  with  the  closeness  of  the  resemblance  of  his 
case  to  that  at  Great  Ormond  Street,  though  the  rapidity 
with  which  the  cornea  was  destroyed  was  not  so  great  as 
in  Mr.  Lawson's  case.  Bacteriological  examination  of  the 
case  mentioned  by  Dr.  Batten  showed  pure  streptococcic 
infection.  He  thought  there  could  be  no  doubt  that 
such  cases  occurred  more  frequently  than  was  generally 
imagined,  though  of  a  milder  type;  especially  cases  of 
ophthalmia  neonatorum,  which  were  not  called  strepto- 
coccic because  no  bacteriological  examination  Avas  made. 
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The  President  said  that  it  would  be  a  pity  if  the  name 
"  membranous  "  were  given  up,  because  an  inflamed  con- 
junctiva which  threw  out  a  membrane,  whatever  the  cause, 
was  membranous.  The  presence  of  a  membrane  did  not 
necessarily  indicate  diphtheria.  It  might  occur  in  tissues 
which  had  an  abnormal  reaction  to  irritants  without  the 
presence  of  any  micro-organism. 

Mr.  Lawson,  in  reply,  said  it  was  very  interesting  to 
hear  that  some  members  had  had  just  the  same  sort  of 
experience  as  he  had  of  such  cases.  They  were  dreadful 
cases  to  have,  for  they  caused  frightful  anxiety.  The  cases 
did  not  seem  to  be  very  bad  in  the  first  few  days,  but 
then  in  both  instances  they  ran  a  terribly  rapid  course  in 
spite  of  all  that  could  be  done.  He  believed  that  there 
was  no  form  of  membranous  conjunctivitis  which  produced 
such  extremely  rapid  disintegration  of  the  cornea.  He 
had  been  much  interested  in  the  subject,  and  had  examined 
many  cases  of  membranous  conjunctivitis,  and  in  his  expe- 
rience the  streptococcic  was  the  rarest  of  all  forms  of 
membranous  invasion  of  the  conjunctiva.  Another  point 
was  one  on  which  he  laid  stress,  namely  that,  in  both,  the 
doctors  were  absolutely  misled  on  account  of  the  com- 
parative absence  of  discharge  in  the  first  few  days.  There 
was  little  but  swelling  of  the  lids  at  that  time,  and  there 
was  not  thought  to  be  much  the  matter.  The  cornea 
seemed  to  become  opaque  cpiite  suddenly  in  both  children, 
and  although  he  saw  each  case  on  the  same  day  that  the 
doctor  found  it  out,  yet  at  that  stage  any  chance  of  saving 
the  eye  was  practically  gone.  In  regard  to  nomenclature, 
he  took  the  opinion  of  the  President,  which  seemed  to 
represent  the  condition  of  affairs  ;  membranous  conjuncti- 
vitis seemed  to  be  the  most  natural  term  to  apply  to  a 
disease  in  which  the  most  prominent  symptom  was  the 
formation  of  a  membrane. 
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2.    The   simian*    lid   border,  a    sign,   of  trachoma. 

By  H.   Herbert,  Lt.-Col.  I. M.S. 

I  wish  to  draw  attention  to  a  distortion  of  the  upper  lid 
border,  not  uncommonly  and  almost  exclusively  produced 
by  trachoma,  which  appears  to  have  escaped  definite 
notice.  The  inner  portion  of  the  lid  margin  arches 
upwards  normally,  but  the  outer  half  presents  a  curve 
with  the  convexity  downwards.  It  is  nearly  always 
bilateral,  though  in  a  photograph  shown  it  is  seen 
only  on  the  left  side.  In  this  lid  one  notices  also  that 
there  is  much  more  ptosis  than  on  the  right  side.  More 
or  less  ptosis  is  always  present  with  the  abnormal  curve. 
And  well  developed  examples  of  the  condition  are,  in  my 
experience,  confined  to  rather  severe  cases  of  trachoma 
with  corneal  complication.  The  distortion  is  in  no  degree 
due  to  cicatricial  contraction,  as  it  may  be  well  formed 
befoi-e  there  is  any  scarring  at  all.  When  it  is  seen  with 
early  and  active  trachoma,  and  when  therefore  it  is  pre- 
sumably in  course  of  development,  there  is  more  or  less 
swelling  of  the  lid,  and  doubtless  infiltration  and  softening 
of  the  tarsus.  From  the  corneal  complication  there  is  also 
some  blepharospasm — blinking  movements  much  exag- 
gerated in  force  and  frequency.  And  this  blepharospasm 
appears  to  be  largely  instrumental  in  remoulding  the 
softened  tarsus.  One  may  notice  that  each  forcible  con- 
traction of  the  orbicularis  drags  the  inner  portion  of  the 
eyelid  inwards,  while  the  outer  portion,  held  at  the  outer 
canthus,  remains  almost  free  from  lateral  movement. 
The  comparatively  undisturbed  outer  part  of  the  tarsus 
remains  therefore  more  free  to  enlarge  than  the  constantly 
stretched  and  moving  inner  portion;  and  hence  the  ptosis 
becomes  localised  mainly  in  the  outer  half  of  lid,  perma- 
nently altering  the  normal  curve  of  the  border. 

In  another  photograph  is  seen  a  charactei'istic  early 
appearance  of  these  lids,  showing  the  effect  of  the  action  of 
the  orbicularis  muscle  on  the  infiltrated  superficial  tissues. 
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The  lid  swelling'  is  most  marked  above  the  outer  canthus. 
Internal  to  this  there  is  puckering*  and  depression,  and 
the  swelling  is  again  greater  above  the  inner  canthus. 
Enlarged  veins  are  often  seen  running  upwards  in  the 
eyelid,  and  there  are  others  in  the  swelling-  above  the  outer 
canthus. 

I  have  seen  the  abnormal  curve  slightly  developed  in  a 
case  of  spring  catarrh ;  and  the  curve,  together  with 
swelling  mainly  above  the  outer  canthus,  in  a  case  of 
trachoma  without  corneal  complication,  but  with  concurrent 
scleritis.  {Read  May  'loth,  1907.) 


3.  Case  of  Parinaud's  conjunctivitis. 
By  Dr.   Arthur  Sinclair  and  Dr.  Theodore  Shennan. 

The  patient,  a  man,  set.  61  years,  resident  in  one  of  the 
poorer  districts  of  Edinburgh,  was  employed  as  a  painter's 
labourer.  He  came  to  the  Eye  Department,  Royal  Infirmary 
of  Edinburgh,  as  an  out-patient  on  July  30th,  1906. 

The  left  eye  was  the  affected  one,  and  the  attack  began 
during  the  third  week  of  July,  1906.  About  three  weeks 
later  he  observed  swelling  of  the  pre-aurieular  gland  on 
the  same  side,  and  later  still,  of  the  submaxillary  and 
cervical  glands.  The  formation  of  nodules  in  the  con- 
junctiva and  the  suppuration  of  the  swollen  glands 
characterised  this  case  much  in  accordance  with  Pari- 
naud's original  description  of  this  disease. 

The  histological  changes  found  in  this  case  may  be 
divided  into  those  affecting  (1)  the  epithelium,  and  (2)  the 
sub-epithelial  tissue. 

The  epithelium  was  thinned  in  parts,  particularly  over 
large  collections  of  plasma  cells.  The  cells  in  its  deeper 
layers  were  either  separated  by  fluid  and  atrophied,  or 
showed  vacuolation,  the  vacuoles  in  adjacent  rclls  coalescing 
so  as  to  form   a  vesicle  which  burst  and  left    a   superficial 
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erosion,  the  base  of  which  was  infiltrated  with  polymorphs 
and  lymphocytes. 

The  sub-epithelial  tissue  was  crowded  with  plasma-cells, 
evidently  for  the  most  part  derived  from  lymphocytes, 
which  were  mostly  clustered  around  and  along  the  blood- 
vessels. The  plasma-cells  became  larger  and  more 
characteristic  as  one  passed  from  the  vessels  towards  the 
surface  and  towards  the  deeper  limits  of  the  disease. 
Some  plasma-cells  could  be  traced  passing  back  into  the 
venules  and  lymphatics. 

A  few  polymorphs  were  to  be  seen  in  the  blood  contained 
in  the  vessels,  but  lymphocytes  were  also  present  with 
them.  Occasional  polymorphs  were  also  found  scattered 
throughout  the  tissue.  A  few  eosinophils  and  mast-cells 
were  present,  the  latter  in  the  deeper  paints  of  the  tissue. 

There  was  localised  necrosis  of  tissue  in  one  part  of  the 
section,  with  infiltrating  polymorphs  in  the  vicinity. 

Bacteriology  and  experimental  observations.  —  Two 
varieties  of  Staphylococcus  albus,  one  being  the  common 
Staphylococcus  epidermidis  albus,  were  separated  from 
the  conjunctival  erosions,  and  also  later  from  the  pus 
removed   from  the  softened  pre-auricular  gland. 

(a)  These  produced  no  permanent  change  inoculated 
under  the  conjunctiva  and   in  the   flank  of  rabbits. 

(//)  Fresh  portions  of  the  granulations  inoculated  under 
the  conjunctiva  of  rabbits  did  not  develop. 

(c)  Fresh  portions  of  the  granulations  inoculated  in  a 
similar  manner,  but  after  subcutaneous  inoculation  of 
cultures  of  the  organisms,  and  followed  a  few  hours  later 
by  intra-venous  injection  of  more  of  the  culture,  initiated 
pi*ogressive  changes,  and  in  one  rabbit  produced  a  nodule 
of  the  size  of  a  hemp  seed.  Transference  of  portions  of 
this  nodule  to  the  eyes  of  other  rabbits  without  injection 
of  the  staphylococcal  cultures  was  followed  by  a  negative 
result. 

it  was  thought  that  this  experiment  indicated  that  the 
staphylococci  found  had  some  influence,  possibly  subsidiary, 
in  the  causation  of  the  disease,  or  at  least  in  the  causation 
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of  the  erosions  and  necrotic  changes  accompanying  it,  and 
vaccine  treatment  was  adopted.  The  patient,  however, 
did  not  remain  long  enough  in  hospital  for  any  definite 
result  assignable  to  this  treatment  to  be  obtained. 

{Read  May  25th,  1907.) 

Dr.  W.  B.  Inglis  Pollock  reminded  members  that 
Dr.  Shennan  had  injected  tissue  into  six  different  rabbits, 
twice  with  a  preliminary  injection  of  the  staphylococcus 
into  the  blood,  one  of  the  latter  being  successful.  With 
regard  to  that  experiment,  Dr.  Shennan  had  not  done  a 
control  at  the  same  time  by  injecting  tissue  without  the 
staphylococci. 

In  answer  to  Dr.  Inglis  Pollock,  Dr.  Shennan  regretted 
that  he  had  not  emphasised  the  fact  that  control  experi- 
ments had  been  duly  performed,  showing  that  the  injection 
of  the  staphylococci  was  of  some  importance  in  pi'oducing, 
in  the  rabbit,  a  local  condition  favourable  to  the  develop- 
ment of  the  implanted  tissues.  He  had  already  stated  that 
the  possible  etiological  significance  of  the  staphylococci, 
clinically,  must  be  limited  to  production  of  the  acute, 
superimposed  lesions,  viz.,  the  erosions,  necrosis  in  the  sub- 
epithelial tissues,  and  the  suppuration  in  the  glands.  The 
vaccine  treatment  suggested  was  directed  against  these 
secondary  manifestations.  The  investigation  gave  no 
farther  information  as  to  the  primary  etiological  factors 
concerned  in  Parinaud's  conjunctivitis. 
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4.  A  'peculiar  form  of  recurrent  conjunctival  nodule. 
By  Dr.  George  Mackay,  Edinburgh. 

Miss  A.  0—,  set.  29  years.      Seen    first,    March,    1006. 
At  age  of  seventeen,  after  measles,  developed  a  symmetrical 

Fig.  6. 


swelling  at  the  outer  side  of  each  globe,  near  corneal 
limbus.  Dr.  Maddox  excised  each  of  these.  After  that 
the  nodules  were  no  longer  evident,  but  a  grey  crescent 
gradually  formed  at  the  corresponding  part  of  the  neigh- 
bouring cornea  like  a  small  segment  of  an  areas  senilis. 
In  March,  1905,  swelling  recurred  at  inner  side  of  left  eye. 
In  May,  1005,  came  to  Royal  Infirmary,  Edinburgh,  and 
Dr.  J.  Y.  Paterson  excised  it.  Section  said  to  have 
shown  small,  round-celled  infiltration  with  fine  recticulum, 
no  o-iant  cells. 
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Eyes  remained  fairly  well  until  winter  1905-06,  when 
recurrence  in  both  eyes  and  frequent  pain  made  her  seek 
advice  again.  In  March,  1906,  the  appearance  was  as  in 
Fig.  6.  Weak  yellow  oxide  of  mercury  and  cocaine  ung. 
night  and  morning  was  ordered.  Made  good  progress  all 
through  the  summer  so  that   the  right  eye  was  practically 
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well   (except   for   arcns)   by  November  27th,  1906.      (See 
Fig.  7.)      Left  eye  only  affected  at  the  outer  side. 

March  2nd,  1907.— Latterly  has  been  using  solution  of 
argyrol  (20  per  cent.)  each  morning  to  the  left  eye, 
and  yellow  ointment  to  both  eyes  each  night.  Vision 
unaffected.  Complains  of  occasional  sharp  pain  in  left  eye 
which  at  present  shows  swelling  at  outer  side.  The 
appearance  does  not  admit  of  a  diagnosis  of  phlyctenule, 
of  spring  catarrh,  of  fibroma  or  mofe  malignanl  tumour. 
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5.   A  case  of  Thiersch-g rafting  for  symblepharon,  the  result 
of  pemphigus,  seven  years  after  operation. 

By  Arnold  Lawson. 

The  case  was  exhibited  some  years  ago,  and  a  report 
appears  in  the  Transactions  of  the  Society  (vol.  xxi). 

It  is  seven  years  since  opei'ative  treatment  was  resorted 
to.  Since  then  the  left  eye  has  kept  well,  and  although 
some  shrinkage  has  slowly  gone  on,  so  that  a  portion  of 
the  graft  originally  inserted  in  the  lower  conjunctival  sac 
now  appears  incorporated  with  the  lower  segment  of  the 
cornea,  nevertheless  there  is  no  symblepharon,  the  move- 
ments of  the  globe  are  unimpeded,  and  the  vision  is  as 
good  as  ever. 

In  the  right  eye  the  shrinking  process  has  continued 
more  rapidly,  so  that  two  years  ago  it  became  necessary 
to  supplement  the  treatment  by  a  further  grafting  opera- 
tion, which  again  ga.ve  complete  relief.  The  vision  in  this 
eye  has  also  been  completely  maintained. 

The  patient  from  time  to  time  has  had  recurring 
attacks  of  pemphigus  about  the  hands,  arms,  and  legs'. 

It  is  remarkable  that  the  conjunctival  affection  has 
always  been  chiefly  confined  to  the  lower  sacs  and  lower 
portions  of  the  bulbar  conjunctiva.  There  is  a  little 
shrinkage  about  the  upper  sacs  and  upper  bulbar  con- 
junctiva,but  it  has  never  been  serious, arid  even  now, though 
the  lids  cannot  well  be  everted,  there  is  still  a  fairly  well- 
formed  sac  in  each  eye. 

(Card  Specimen.     July  12th,  1007.) 
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J.   Keratitis  associated  with  rosacea. 
By  Richard  R.  Cruise. 

W.  B — ,  get.  47  years,  attended  St.  Mary's  Hospital  on 
December  4th,  1906,  complaining  of  pain  in  right  eye, 
and  by  kind  permission  of  Mr.  Paton  I  am  enabled  to 
present  him  this  evening. 

The  history  is  as  follows  :  Twenty  years  ago  an  attack 
of  erysipelas  on  the  face,  and  ever  since  then  has  suffered 
from  repeated  attacks  of  rosacea.  Five  years  ago 
left  eye  became  inflamed  and  painful,  and  the  right  eye 
shortly  followed  suit ;  since  then  has  had  several  attacks 
in  both  eyes  of  pain,  photophobia  and  great  tenderness, 
each  attack  being  coincident  with  exacerbations  of  the 
facial  trouble.  Patient  is  convinced  that  the  eye  trouble 
is  dependent  on  the  face  trouble,  as  it  always  subsides  as 
the  latter  improves.  Tobacco  and  alcohol  in  moderation, 
but  a  great  tea  drinker,  about  Oiij  a  day;  bowels  regular, 
considerable  flatulence.  When  first  seen  there  was  great 
conjunctival  congestion,  followed  by  roughness  of  the  lower 
segment  of  the  right  cornea ;  this  was  followed  by  a  diffuse 
superficial  keratitis  of  the  lower  third  of  the  right  cornea, 
culminating  in  a  nodule  of  dense  subepithelial  opacity, 
from  which  radiated  striaj  and  general  cloudiness,  fading 
into  the  clear  cornea.  The  epithelium  over  the  nodule 
was  raised,  but  has  now  given  place  to  a  facetted 
depression,  without  observable  loss  of  substance;  at  no 
time  could  the  cornea  be  definitely  stained  with  fluorescin. 
There  has  been  a  general  flushing  of  vessels  at  the  limbus 
bin  no  vascularization  of  the  cornea. 
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The  left  cornea  has  a  more  diffuse  general  haze,  which 
is  quite  superficial,  with  a  hue  leash-like  ribbon  of  opacity 
stretching1  across  it,  evidences  of  previous  attacks,  as  it 
has  not  participated  in  the  present  one.  There  is  a 
depression  in  the  lower  and  outer  quadrant,  suggestive  of 
a  healed  ulcer,  or  of  the  absorption  of  a  nodule  as  in  the 
right  eye. 

Treatment  has  been  an  ointment  of  ichthyol,  sulphur  and 
resorcin  for  the  face ;  quinine  lotion,  and  an  ointment  of 
zinc  oxide  and  atropine  for  the  eye.  Attention  to  general 
health  and  cutting  down  the  tea  allowance. 

The  patient  is  steadily  improving. 

(Card  specimen.      January  Blst,  1907.) 

Mr.  Ckuise  said  he  had  it  on  the  best  dermatological 
authority  that  there  was  a  great  difference  between  acne 
and  rosacea.  Acne  was  an  affection  of  the  pilo-sebaceous 
follicles  affecting  any  area  of  the  body.  Rosacea  was  a 
term  for  a  clinical  picture  characterised  by  redness  of  the 
middle  third  of  the  face,  due  probably  to  toxic  absorption, 
either  from  the  intestinal  tract  or  the  uterus,  causing,  pri- 
marily, dilatation  of  the  blood-vessels  and  lymphatic  spaces 
of  the  subepithelial  tissue.  His  case  seemed  to  be  one  of 
rosacea,  not  acne,  and  was  associated  with  keratitis,  which 
latter  was  coincident  with  the  rosacea  in  the  skin.  It 
might  be  termed  rosacea  of  the  cornea;  the  suggestion 
seemed  to  bring  the  eye  and  the  skin  affections  into  line. 

Mr.  Johnson  Taylor  asked  whether  treatment  had  any 
effect  on  the  condition,  and  if  so,  what  it  was.  Also  he 
would  like  to  hear  what  was  the  usual  history  and 
duration. 

Mr.  Cruise,  in  reply,  said  the  patient  had  been  under 
treatment  three  weeks,  and  was  steadily  getting  better. 
He  had  had  several  such  attacks,  and  when  the  skin  con- 
dition cleared  up  the  eye  condition  also  got  well.  For 
the  skin,  ichthyol,  sulphur,  and  resorcin  bad  been  used  ; 
and  for  the  eye,  zinc  oxide,  and  atropine  ointment  and 
quinine  lotion. 
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'2.   Corneal  changes  in  a  case  of  myxoedema. 
By  E.  Treachee  Collins. 

Mi;s.  S — ,  a?t.  58  years,  came  to  Moorfields  Hospital  on 
March  11th,  1907,  complaining  of  pain  and  inflammation 
in  her  left  eye,  on  and  off,  for  the  last  six  months.  Also 
of  defect  of  sight,  black  spots  in  front  of  it,  and  coloured 
rings  around  lights  at  night. 

Her  general  health  has  been  bad  the  last  two  years, 
much  worse  the  last  seven  months.  "Her  limbs  are  swollen, 
and  her  body  getting  larger."  Her  hair  falls  out;  she 
suffers  from  bad  headaches,  and  always  feels  cold. 

Her  skin  has  the  waxy-looking,  dry  and  anaemic  con- 
dition characteristic  of  myxoedema.  Her  neck,  in  the 
position  of  the  thyroid  gland,  looks  flattened.  On  palpa- 
tion no  gland  can  be  made  out,  but  the  rings  of  the 
trachea  are  easily  felt.  Her  speech  is  slow  and  laboured, 
and  she  appears  generally  apathetic. 

Urine,  sp.  gr.  1005,  no  albumen,  no  sugar. 

V.  =  right  eye  -|,  Hm.  0*25  ^ ;  left  eye  3-(.-  unimproved. 

In  the  left  eye  there  is  slight  injection  of  the  vessels  of 
the  ocular  conjunctiva,  and  there  is  a  greyish  haze  in  the 
centre  of  the  cornea ;  this,  on  high  magnification,  is  seen 
to  resolve  itself  into  a  number  of  small  discrete,  globular- 
looking,  grey  dots.  They  are  situated  in  the  anterior 
layers  of  the  cornea,  and  are  closest  together  near  the 
centre.  The  peripheral  parts  are  quite  clear  and  free 
from  dots.  The  surface  of  the  cornea  overlying  the 
affected  area   shows   some  slight  elevations. 

In  other  respects  the  eye  appears  healthy.  Tension 
normal,  pupil  regular  and  active,  no  fundus  changes.  There 
are  a  few  opacities  in  the  lens. 

The  cornea  in  the  right  eye  shows  no  changes,  and  the 
eye  is  healthy. 

Remarks. — The  globular  appearance  of  the  dots  suggests 
that  they  may  be  drops  of  mucin  deposited  in  the  fibrous 
tissue    of    the    cornea,    in     the     same    way    that     mucin    is 
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deposited    in    the    skin    and    the    fibrous    tissue    of    other 
structures  in  myxcedema. 

It  is  proposed  to  give  the  patient  thyroid  gland  sub- 
stance and  to  watch  if  under  that  treatment  the  globules 
disappear ;  if  they  do  it  will  be  strong  evidence  in  favour 
of  their  being  mucin.  {March  14-th,  1907.) 

Postscript  (September  10th,  1907). — Under  treatment 
with  thyroid  gland  substance  the  patient's  general  con- 
dition has  markedly  improved.  The  cornea  has  entirely 
cleared  up,  all  injection  of  the  eye  has  subsided,  and  the 
vision  has  become  equal  to  that  of  the  fellow  eye. 


3.  The  pathology  of  ruptures  of  the  membrane  of  Descemet. 
By  George  Coats. 

An  interesting  result  of  the  stretching  of  the  cornea 
in  infantile  glaucoma,  or  more  rarely  in  myopia  or  conical 
cornea,  is  the  formation  of  fissures  in  the  membrane  of 
Descemet.  They  appear  clinically  as  systems  of  fine 
lines  occasionally  branching  dichotomously.  They  are 
very  delicate  and  almost  transparent,  so  that  good  illumi- 
nation and  examination  with  the  loupe  are  necessary  for 
their  discovery  ■  for  the  same  reason  they  show  up  much 
better  against  the  black  pupil  than  against  the  coloured 
iris.  Ou  ophthalmoscopic  examination  with  a  high  convex 
lens  they  appear  against  the  red  background  as  dark, 
double  contoured  streaks  with  a  red  line  between  the 
outlines.  The  light  and  shade  alter  with  slight  move- 
ments of  the  mirror.  This  appearance  has  not  inaptly 
been  compared  with  that  of  a  fine  glass  rod  laid  upon  the 
back  of  the  cornea,  or  perhaps  still  better,  with  that  of  a 
thread  of  Canada  balsam  on  a  glass  slide  (Haab). 

The  suggestion  that  such  lines  are  due  to  ruptures  of 
Drscemet's  membrane  was  probable  from  the  first,  and  has 
been  sufficiently  proved  by  pathological  examination.  I 
propose  in  the   present  paper  to   add  some  further  cases, 
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and  to  study  the  various  forms  which    such    ruptures  take 
and  the  subsequent  changes  which  they  undergo. 

I  have  to  express  my  indebtedness  to  Mr.  E.  Treacher 
Collins  for  the  interest  which  he  has  taken  in  this  paper. 
He  was  good  enough  to  place  at  my  disposal  the  drawing 
shown  in  Fig.  8,  and  the  notes  and  preparations  of  Cases 
5  to  9.  The  experiments  described  on  p.  67  were  made 
it  his  suggestion  and  in  association  with  him. 

Historical. 

The  clinical  history  of  ruptures  of  the  membrane  of 
Descemet  commences  with  the  observations  of  Haab  in 
1899,  but  the  condition  was  well  known  anatomically 
for  some  time  before  that  date.  The  first  distinct 
account  seems  to  be  by  Becker  (1875).  The  case  was 
one  of  probably  spontaneous  dislocation  of  a  congeni- 
tally  loose  lens  into  the  anterior  chamber,  with  secondary 
glaucoma.  The  age  of  the  patient  is  not  given,  but  as 
the  globe  was  enormously  enlarged  (31  mm.  by  2(5  mm.) 
without  the  occurrence  of  large  ciliary  or  intercalary 
staphylomata,  he  was  probably  young.  "  The  membrane 
of  Descemet  is  ruptured  in  several  places ;  its  torn  ends 
are  turned  towards  the  corneal  parenchyma,  and  folded  or 
rolled  into  spirals."  The  endothelium  was  not  altered 
except  where  the  lens  was  adherent  in  the  middle  of  the 
cornea.  The  pictures  given  show  a  small  spiral  near  the 
spot  where  the  lens  is  adherent,  and  a  rupture  with  flat 
edges  further  towards  the  periphery.  Another  instance 
was  derived  from  a  man  aged  57.  There  was  irido- 
cyclitis with  intercalary  staphyloma  and  "  buphthajmos  " 
—  probably  not  true  infantile  glaucoma.  The  mem- 
brane of  Descemet  was  present  but  ruptured  in  many 
places ;  a  picture  shows  a  gap  beneath  a  peripheral 
adhesion  of  the  iris.  In  this  case  the  rupture  may  have 
been  from  inflammation  rather  than  from  stretching. 

The  association  of  ruptures  with  buphthalmos  was  firsl 
indicated  by  Grahamer  (1884).      The   broken   ends  of  the 
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membrane  were  coiled  up  in  spirals,  which,  if  unrolled, 
would  hardly  cover  one  third  of  the  gap.  The  corneal 
endothelium  was  only  present  over  part  of  the  interval, 
and  the  corneal  parenchyma  was  swollen  where  it  failed. 
He  describes  also  thinning  and  fibrillation  of  the  mem- 
brane with  rupture  of  some  of  the  fibres.  Such  places 
appear  in  flat  preparations  as  "  long  spindle-shaped 
clear  lines  "  in  which  the  endothelium  is  partially  lost. 
They  contrast  sharply  with  the  surroundings,  and  can 
be  shown  to  be  deeper  by  moving  the  fine  adjustment  of 
the  microscope. 

The  observations  of  da  Gama  Pinto  (188G)  probably 
relate  to  the  later,  reparative  stages  which  will  be  described 
below.  In  a  case  of  glioma  exophytum  (Case'10)  there 
was  great  enlargement  of  the  globe,  especially  of  the 
cornea,  which  measured  25  mm.  vertically,  and  22  mm. 
horizontally.  On  its  posterior  surface  there  were  small 
ovoid  projections  covered  with  endothelium,  and  with  a  con- 
centric structure,  like  Pacinian  corpuscles.  These  were 
caused  by  rolling  round  of  the  membrane  with  enclosure 
of  endothelium  between  the  layers  of  the  spiral.  Da  Gama 
Pinto  believed  that  the  whole  thickness  of  the  membrane 
was  not  involved,  but  that  it  had  become  cleft  and  the 
posterior  half  had  rolled  round.  It  is  more  probable, 
however,  as  Wintersteiner  has  pointed  out,  that  the 
anterior  layer  was  a  new-formed  membrane  laid  down  in 
the  manner  to  be  described  later.  Another  form  of 
rupture  which  has  been  observed  by  other  writers  is  also 
mentioned  in  this  paper  (p.  34),  namely  perforation  by 
growing  masses  of  glioma.  This  variety  will  evidently 
produce  different  clinical  appearances,  and  need  not 
further   detain    us. 

Von  Grrolmann  (1887)  found,  also  in  a  case  of  glioma, 
that  the  "  membrane  of  Descemet  was  ruptured  .  .  .in 
consequence  of  the  stretching,  and  had  rolled  itself  into  a 
spiral/'  Bochert  (1888)  is  also  quoted  by  Wintersteiner 
as  having  observed  ruptures  in  a  case  of  glioma. 

In    a    case    of     buphthalmos,     Diirr    and     Sdilegtendal 
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(1899)  described  "many  flat  thickenings  of  glassy  sub- 
stance, and  many  small  excrescences"  of  the  membrane 
of  Descemet.  In  another  case  they  speak  of  "nodular  and 
tumour-like  thickenings  and  projections."  These  may 
have  been  healed  ruptures  or  ordinary  excrescences  of 
the  membrane. 

In    1891  Arnold   seems  to   have  seen  them  for  the   first 
time  clinically,  but  he  evidently  misunderstood  them.    The 

Fig.  8. 


Drawing  of  the  excised  cornea  from  Case  1  when  held  b<  sfore  a 
light  and  viewed  with  a  magnifying  glass. 

case  was  one  of  buphthalmos,  first  seen  when  the  child 
was  thirty-two  weeks  old.  At  the  age  of  six  the  cornea; 
measured:  R.  12  mm.,  L.  12*5  mm.  In  the  right  "one 
sees  above  the  centre,  a  delicate  streak-like  opacity 
1  mm.  broad.  It  runs  with  a  sinuous  course,  but  in 
general  horizontally,  and  is  in  the  superficial  layers  of  the 
cornea.  A  similar,  but  less  marked  appearance,  is  present 
in  the  left  .  .  .  This  peculiar  kind  of  opacity  was  also 
9een  in  several  other  cases  (of  buphthalmos)  in  which  the 
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tension  had  become  normal.  A  curious  characteristic  is 
the  constantly  parallel  outline  of  those  sinuous  streaks, 
and  their  position  always  above  the  centre  of  the  cornea 
.  "  In  another  place  ho  speaks  of  "  deep  lying 
spots  of  opacity,  perhaps  duo  to  rupture  of  the  membrane 
of  Doscemet  with  infiltration  of  the  cornea  by  the 
aqueous."  He  fails,  however,  to  connect  the  two  obser- 
vations, and  is  not  aware  that  the  streaks  mentioned  in 
the  first  observation  are  the  ruptures  hypothecated  in  the 
second. 

In  1896  Wintersteiner  studied  the  changes  in  cases  of 
glioma  more  minutely.  He  found  them  four  times  in 
thirty-two  cases  of  glioma,  among  which  eight  had 
expanded  corneas.  The  ruptured  ends  were  usually  not 
l'olled  round,  but  were  sometimes  a  little  bent  forwards. 
In  two  cases,  however,  one  edge  had  the  spiral  form  and 
was  embedded  in  a  thickening  which  filled  the  gap. 
Usually  the  endothelium  covered  the  portion  of  cornea 
laid  bare,  and  sometimes  a  new  formed,  incomplete,  thin 
membrane  was  laid  down  from  it.  In  one  instance  there 
was  a  large  gap  with  islands  of  new  membrane  on  its 
floor,  an  appearance  which  might  be  due  either  to  the 
laying  down  of  a  homogeneous  substance  in  several 
situations,  or  to  the  filling  of  the  gap  by  a  new  membrane 
which  subsequently  ruptured  in  consequence  of  further 
stretching.  In  some  cases  the  edge  was  undermined  and 
the  gap  filled  with  granular  coagulum  and  round  cells. 
The  mai-ked  tendency  to  repair  which  he  found,  he  asso- 
ciated with  the  youth  of  the  patients.  He  mentions 
having  observed  the  same  changes  in  a  case  of  buph- 
thalmos.  A  good  summary  of  the  literature  up  to  1896 
will  be  found  in  this  paper. 

The  case  of  v.  Hippel  (1898)  probably  belongs  to  the 
category  of  birth  injuries.  He  found  three  ruptures  of 
the  membrane  of  Descemet  0*34  mm.,  018  mm.,  and  0*38 
nun.  in  diameter  in  the  eye  of  a  newly-born  child  with 
haemorrhage  in  the  fovea  and  vitreous.  The  defects  were 
filled  with  coagulum  containing  a  few  endothelial  cells;  the 
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edges  were  slightly  rolled  up,  and  the  cornea  beneath  was 
unaltered.  No  details  are  given  as  to  the  labour — whether 
or  not  it  was  instrumental.  Such  ruptures  of  the  mem- 
brane of  Descemet  at  the  time  of  birth,  usually  from 
instrumental  delivery,  are  now  sufficiently  well  known 
from  the  researches  of  Thomson  and  Buchanan  and  others. 
Their  mechanism  is  not  obscure,  and  as  they  scarcely  fall 
within  the  scope  of  the  present  paper  it  is  sufficient  to 
mention  them. 

Fig.  9. 


»       ** 


One  of  the  ruptures  from  the  same  case.     The  interval  between  the 
ruptured  ends  is   small,  and  is  occupied  by  pigmented  cells. 

The  left-hand  end  is  slightly  curved  forwards  towards  the 
corneal  parenchyma,  the  right-hand  end  lies  flat.  The  corneal 
endothelium  is  lost,  probably  artificially.      x   180. 

The  first  certain  clinical  recognition  of  ruptures  in 
buphthalmos  is  due  to  Haab  (1899).  "At  first  there  is 
only  the  characteristic  duhiess  of  the  corneal  surface, 
upon  which  diffuse  opacity  of  the  stroma  soon  supervenes. 
Shortly  afterwards  the  cornea  begins  to  expand,  and  with 
this  there  appears  a  patchy  opacity  in  which  on  close 
examination  curious  band-like  stripes  are  visible.  They 
lie  in  the  depths  of  the  corneal  substance  and  have  a 
peculiar  sinuous  course.      The  middle   of   the  stripe  is   less 
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opaque  than  its  parallel  edges,  which  consist  of  lines 
appearing,  under  the  loupe,  like  glass  threads.  They 
seem  to  lie  on  the  posterior  surface  of  the  cornea.  They 
remain  after  the  raised  tension  has  ceased,  and  according 
to  my  experience,  form  an  important  aid  in  diagnosis  even 
when  they  are  first  seen  at  a  subsequent  period.  These 
characteristic  linear  opacities  are  presumably  caused  by 
ruptures  of  the  membrane  of  Descemet."  He  believes 
that  by  means  of  these  ruptures  true  buphthalmos  due  to 
increased  tension  can  be  differentiated  from  megalo-cornea 
— a  purely  congenital  abnormality.  The  validity  of  the 
distinction  is  doubted  by  Reis  and  Axenfeld.  In  another 
paper  he  says  that  ruptures  are  not  easy  to  find  before  the 
age  of  two,  on  account  of  the  difficulty  of  making  a  minute 
examination. 

Plant's  (1900)  observation  is  probably  the  first  in  con- 
nection with  conical  cornea.  In  the  case  of  a  patient 
witli  keratoconus  sudden  photophobia  and  congestion 
occurred  in  one  eye,  with  opacity  of  the  apex  of  the  cone. 
On  excising  tlie  apex,  instead  of  being  thinned,  it  was 
found  to  be  about  three  times  the  normal  thickness.  Plaut 
attributed  this  to  a  spontaneous  rupture  of  the  membrane 
of  Descemet  and  endothelium  with  cedematous  swelling  of 
the  corneal  stroma.  He  points  out  that  in  Wintersteiner's 
cases  there  was  no  swelling  of  the  cornea,  probably 
because  the  endothelium  was  intact.  Swelling  of  the 
cornea  had  been  artificially  produced  before  this  date  by 
scratching  its  posterior  surface  (His,  1853,  Panas,  1878 
[Gaz.  Med.  de  Paris,  p.  318],  Eampoldi,  1887  [Ann.  di 
Ottalm,  1887,  p.  118],  Elschnig,  1895  [Klin.  Monatsbl. 
f.  Augenh.,  xxxii,  p.  25],  and  Plant,  on  repeating  the 
experiments,  obtained  the  same  results).  It  is  essential 
in  these  experiments  that  the  endothelium  should  be 
scraped  off.  Leber  lias  demonstrated  that  when  the 
endothelium  is  removed  the  membrane  of  Descemet  offers 
no  impediment  to  filtration  (Arch.  f.  Ophth.,  xix,  2,  1873, 
p.  152).  A  case  somewhat  similar  to  Plant's,  but  not 
known  to  have  had  keratoconus   before  the  occurrence  of 
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the   corneal    opacity,  was    reported   by   Prliiger,    in    1877. 
The  other  eye  was  emmetropic  and  normal. 

A  case  mentioned  by  Parsons  (1904)  is  not  quite  un- 
complicated, since  there  were  marked  cicatricial  changes  in 
the  cornea.  The  eye  was  removed  from  a  man,  aged  1">, 
who  had  had  an  iridectomy  performed  at  the  age  of  twelve. 
The  cornea  was  ectatic,  the  anterior  chamber  very  deep, 
the  corneo-iridic  angle  blocked.  There  was  a  rupture  of 
the  membrane   of  Descemet,  the  inner  end  of  which  was 

Pig.  10. 


A  rupture  from  Case  .">  showing  very  wide  separation  of  the  ruptured 

ends  (a  and  a').     The  right-hand  end  is  slightly  bent  forwards. 
The  endothelium  is  intact.      x  20. 

eoiled  forward  in   a  spiral.      A  new  hyalin  membrane   had 
been  formed  on  the  back  of  the  cornea. 

Reis  (1905)  found  ruptures  of  the  membrane  of 
Descemet  in  five  out  of  seven  cases  of  buphthalmos.  He 
again  describes  the  formation  of  thin  new  membranes 
filling  the  gap.  These  may  insinuate  themselves  for  s<  me 
distance  under  the  doubled  back  end  of  the  original 
membrane,  thus  giving  three  thicknesses  of  homogeneous 
tissue.      Reis   observed  various  processes  of  repair. 
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Axenfeld  (1905)  has  recently  extended  and  placed  on  a 
surer  foundation  Plant's  observation  of  rupture  of  the 
membrane  of  Descemet  in  the  apex  of  a  conical  cornea. 
A  patient,  set.  20  years,  affected  with  that  condition, 
suffered  a  sudden  loss  of  vision  in  one  eye,  with  photo- 
phobia and  pericorneal  congestion.  The  apex  of  the  cone 
showed  a  grey  opacity  and  a  stippled  surface.  It  was 
linn  and  not  easily  indented  with  a  probe,  while  the  apex 
in  the  other  eye  was  easily  dimpled.  This  proved  that  the 
cornea  was  thickened.  The  symptoms  subsided  in  a  short 
time  under  treatment  with  atropin,  etc.  A  year  later  the 
eye  showed  no  irritation  ;  the  apex  was  now  indented  with 
a  probe.  On  examination  with  the  corneal  microscope  a 
lozenge-shaped  rupture  of  the  membrane  of  Descemet  was 
found  running  obliquely  across  the  apex.  Its  axis  was  in 
the  meridian  of  least  curvature  (refraction  R.  —  6  D.  o  — 
3  D.  cyl.  30°/  .  L.  -  20  D.).  Axenfeld  is  not  of  the  opinion 
that  all  apical  opacities  in  heratoconus  are  of  this  nature. 
He  also  reports  a  case  of  the  usual  type  associated  with 
megalo-cornea. 

Seef  elder  (1905)  found  the  change  in  every  one  of  nine 
cases  of  buphthalmos  which  he  examined  microscopically. 
In  a  recent  case  he  found  the  gap  incompletely  filled  with 
endothelium,  and  no  attempt  at  repair.  In  other  instances 
the  various  processes  of  repair  already  mentioned  were 
present.  Sometimes  more  or  less  extensive  detachments 
of  the  membrane  were  found.  Sometimes,  in  processes  of 
repair,  the  new  membrane  not  only  covered  the  gap  but 
overlapped  the  old  membrane  at  the  sides;  in  some  of 
these  instances  double  and  three-ply  appearances  were 
produced.  The  endothelium  may  be  found  within  little 
notches  of  the  membrane,  but  he  did  not  find  extensive 
cleavage.  In  forty  clinical  cases  he  saw  ruptures  twenty- 
nine  times,  in  four  the  cornea  was  too  opaque  to  have 
revealed  them  even  if  present,  in  only  seven  were  they 
certainly  absent.  The  cornea  between  the  ruptures  was 
usually  clear,  only  in  exceptional  instances  cloudy. 
He  believes  that   increased  tension   of  short  duration  may 


PATHOLOGY  01  RUPTURES  OF  MEMBRANE  OE   DESCEMET.        O  i 

cause    rupture's    without    noticeable    enlargement    of    the 

cornea. 

The  first  observations  of  ruptures  in  myopia  are  by 
Faber  (1905).  In  the  first  case  there  was  myopia  of 
R.  —  25,  L.  —  20  D.  There  was  no  change  twelve  years 
after  the  first  observation.  In  the  second  instance  they 
were  present  only  in  the  right  eye,  in  which  the  refraction 
was  myopic  astigmatism,  viz.  —  16  D.  —  5  D.  cyl.  30  /  (left 
—  4  D.  sph.).       The  ruptures  ran  obliquely  at  right  angles 

Pig.  11. 
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A  ruptured  end  coiled  forwards  in  the  form  of  a  spiral  (Case  4). 
The  endothelium  is  intact  over  it,  and  has  secreted  a  quantity 
of  homogeneous  material  which  plasters  the  spiral  down,  and 
fi  this  a  small  excrescence  projecting  into  the  anterior  chamber, 
x    180. 

to  the  axis  of  greatest  curvature  of  the  cornea.  Faber 
believes  that  the  astigmatism  was  due  to  the  ruptures,  nut 
vice  versa.  In  neither  of  these  cases  was  there  evidence 
of  buphthahnos,  and  the  measurements  of  the  cornea  were 
normal.  In  both  the  myopia  av;is  of  the  "malignant" 
type,  in  young  persons  who  were  not  accustomed  to  do 
near  work.  In  the  second  case  he  tried  subcutaneous 
injections  of  fluorescin,  but  did  not  obtain  staining.    Faber 
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also  reports  nine  cases  in  association  with  buphthalmos. 
In  one  there  was  no  change  twenty-two  years  after  the 
first  observation,  while  others  had  remained  unaltered  for 
seven,  six,  three,  and  two  years.  In  another  instance, 
after  a  corneal  wound,  similar  fine,  double  contoured  lines 
stretched  out  in  both  directions  from  the  scar. 

Fleischer  (1906)  also  reported  two  cases  associated  with 
myopia.       In    the    first    the    refraction    was    R.  —  25  D., 

Fig.  12. 


From  Case  2.  On  the  loft  there  is  a  rupture  of  the  ordinary  type, 
with  the  left-hand  edge  slightly  detached  and  curved  forwards 
against  the  back  of  the  cornea.  The  interval  so  formed  contains 
some  loose  cellular  tissue.  The  endothelium  is  intact.  On  the 
right,  pai't  of  a  detachment  of  the  membrane  of  Descemet  is 
shown,  which  extended  over  about  half  the  extent  of  the  cornea. 
The  space  formed  between  the  detached  membrane  and  the 
cornea]  stroma  is  lined  by  a  flattened  and  somewhat  imperfect 
endothelium,      x  100. 


L.  —  20  1).  Diameter  of  cornea  12  mm.  There  was 
diffuse  opacity  of  the  cornea  over  the  ruptures.  In  the 
second  the  myopia  was  R.  —  15  D.  —  2  D.  cyl.  30°^,  and 
the  streaks   ran  at    right  angles  to   the  direction  of  least 
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curvature  of  the  cornea.     L.  —  9  j   ruptures  approximately 

vertical.  The  anterior  chamber  was  abnormally  deep,  so 
that  perhaps  an  element  of  glaucoma  is  not  entirely 
excluded.  Fleischer  quotes  Uhthoff  as  having  found 
ruptures   in   a  piece  of  cornea  excised  for  keratoconus. 

Stephenson  (1906)  found  them  in  a  patient  with 
R.  -  10-5  D.  -  12-5  D.  cyl.  ax.  105°.  The  general  direc- 
tion of  the  fissures  is  represented  as  about  75°  downwards 
and  outwards  from  the  vertical  meridian.  Their  asso- 
ciation in  this  case  with  the  exceedingly  high  astigmatism 

Fig.  13. 


^-Z— - 


A  rupture  with  overlapping  edges  'Case  :>).      x    180. 

of  12"5  D.  is  remarkable,  and  strongly  suggests  cause  and 
effect,  though  it  must  he  doubtful  whether  the  astigma- 
tism was  the  primary  factor  or  the  ruptures.  This  c:\si' 
was  shown  at  this  Society.  Stephenson  also  mentions  u 
case  associated  with  buphthalmos. 

Bickerton  (1900)  also  showed  a  case  at  this  Society. 
The  patient  was  35  years  of  age.  The  corneas  were  large, 
measuring  13  mm.  in  diameter,  and  the  anterior  chambers 
were  deep.      There  was  much  diffuse  corneal  haze. 

A  further  instance  associated  with  myopia  has  been 
reported  by   Casey   Wood    (1906).       There  were  20  D.   of 
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myopia  in  the  right  eye,  apparently  without  astigmatism, 
slighl  hypermetropic  astigmatism  in  the  left.  The  lines 
ran  obliquely  across  the  right  cornea  at  an  angle  of  about 
45  .  In  this  case  the  diameter  of  the  right  cornea  was 
about  1  mm.  greater  than  the  left,  so  that  although  the 
tension  was  normal  and  the  anterior  chamber  not  unduly 
deep,  an  element  of  buphthalmos  is  not  entirely  excluded. 

Personal  Observations. 

The  material  upon  which  the  following  observations  are 
founded  consists  of  thirteen  cases  of  buphthalmos,  eight  of 
glioma  with  increased  tension,  and  four  of  myopia  of  con- 
siderable degree.  Ruptures  were  found  in  all  the  cases  of 
buphthalmos  except  one,  in  which  the  cornea  was  too  much 
folded  to  permit  of  a  definite  statement  as  to  their  presence 
or  absence.  This  result  is  the  more  remarkable  as  many 
of  these  were  old  cases  in  which  only  one  or  two  sections 
were  available  for  examination.  Inmost  instances  there 
were  several  ruptures  in  a  single  specimen.  In  the  eight 
cases  of  glioma  typical  ruptures  from  stretching  were 
present  twice,  ruptures  by  tumour  invasion  not  being 
included. 

I  failed  to  find  them  in  any  instance  of  uncomplicated 
myopia.  They  were  present,  indeed,  in  association  with 
myopia  in  one  case,  but  there  was  glaucoma  in  addition, 
and  the  details  of  the  pathological  examination  showed  it 
to  be  certainly  a  case  of  very  chronic  and  comparatively 
slight  buphthalmos.  It  has,  therefore,  been  removed  to 
thai  category.  The  infrequency  of  ruptures  in  simple 
myopia  accords  well  with  clinical  experience,  and  with 
what  one  might  expect  on  hypothetical  grounds.  There 
can  be  no  doubt  that  ruptures  are  very  exceptional  in 
cases  even  of  high  myopia,  and  this  is  not  surprising,  since 
it  has  been  proved  by  the  measurements  of  Priestley  Smith 
and  the  anatomical  researches  of  Heine  and  others,  that  in 
myopia  it  is  not  the  anterior  but  the  posterior  hemisphere 
of  the  globe  which  stretches.      It  will   be  noted  also  that 
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in  some  of  the  reported  cases   with    myopia   there  was   at 

least  a  suspicion  of  a  glaucomatous  element  pastor  present 
(Casey  Wood,   IHckerton),   while   in  others   the   abnormal 

amount  of  astigmatism  suggests  something  more  than  un- 
complicated myopia.  There  remain,  however,  certain  cases 
in  which  the  cornea  has  been  measured  and  found  normal 
(Faber),  and  since  there  can  be  no  doubt  that  the  ordinary 
form  associated  with  buphthalmos  is  due  to  stretching, 
these  cannot  at  present  be  accounted  for,  unless,  indeed, 
they  are  to  be  looked  upon  as  resulting  from  a  minimal 
amount  of  stretching,  which  does  not  cause  a  measurable 
enlargement  of  the  cornea.  In  future  reports  of  such 
cases  the  cornea  should  always  be  carefully  measured. 

Fig.  14. 


A  rapture  with  commencing  repair  (Case  6).  The  original  squared- 
off  ends  are  seen.  The  floor  of  the  gap  is  covered  by  a  thin 
membrane,  probably  laid  down  from  the  endothelium  which  dips 
into  the  recess,      x   lso. 

The  histological  features  of  these  fissures  ai*e  very 
various.  In  microscopical  preparations  they  ai'e  more 
numerous  and  more  extensive  in  the  periphery  of  the 
cornea,  where  the  most  extensive  stretching  and  thinning 
occurs  in  buphthalmos.  In  the  simplest  form  (Fig.  14) 
the  ruptured  ends  lie  in  their  proper  position  in  relation 
to  the  corneal  stroma,  but  are  separated  by  a  small 
interval.  The  rupture  is  practically  always  exactly  trans- 
verse, so  that  the  ends  are  blunt  and  squared  off.  If  the 
ends  taper  it  will  be  found  that  this  is  due  to  smoothing 
of  the  sharp  corner  by  the  deposition  of  new  homogeneous 
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material,  and  eveu  in  these  cases  the  original  square  end 
can  often  be  detected  embedded  in  the  more  recently  de- 
posited homogeneous  substance. 

In  my  own  cases  the  endothelium  has  always  been  intact 
over  the  gap,  and  probably  the  preservation  of  the  trans- 
parency of  the  cornea,  which  is  the  common  condition,  is 
due  to  this  fact.  It  is  quite  possible,  or  even  probable,  that 
when  the  rupture  actually  occurs  the  endothelium  also  gives 
way.  It  will  be  remembered  that  Seefelder  found  the  gap 
incompletely  covered  in  a  recent  case.  In  these  circum- 
stances no  doubt  some  opacity  of  the  cornea  must  ensue 
owing  to  the  access  of  aqueous  to  the  corneal  stroma;  this 
has  indeed  been  proved  experimentally  by  scratching  off 
the  endothelium  (His,  Panas,  etc.  See  discussion  of  the 
question  on  p.  54).  But  the  endothelium  would  soon 
grow  over  so  small  an  interval,  and  if  the  corneal  changes 
were  not  great  complete  restitutio  ad  integrum  might 
occur.  The  ability  of  the  endothelium  to  spread  widely  is 
well  known  in  cases  of  old-standing  iritis,  in  which  it  may 
creep  over  the  entire  surface  of  the  iris  and  there  lay  down 
a  new  elastic  membrane.  In  some  of  the  recorded  cases, 
however,  there  has  been  slight  cloudy  opacity  of  the 
cornea  in  the  neighbourhood  of  the  fissures,  probably 
accounted  for  by  more  extensive  changes  in  the  cornea, 
not  fully  repaired  when  the  endothelium  subsequently 
grew  over  the  gap.  The  instances  of  rupture  in  the 
apex  of  conical  cornea?  (Plant,  Axenfeld)  also  illustrate 
the  same  point.  In  them  the  rupture  was  large  and  the 
gap  wide,  as  was  proved  by  examination  with  the  loupe 
after  the  acute  processes  had  subsided,  and  in  them  the 
cornea  became  very  opaque  and  much  thickened  from 
absorption    of  aqueous,  and   the   opacity  was  permanent. 

In  some  instances  the  edges  remain  flatly  applied  to 
the  cornea  and  become  very  widely  spread  apart  by  sub- 
sequent stretching  (Fig.  10).  More  usually  one  edge  at 
least  shows  a,  tendency  to  roll  forward  in  the  manner 
commonly  observed  after  traumatic  ruptures.  Sometimes 
a  definite  spiral  is  formed,  with  the  endothelium  following 
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its  coils  (Fig.  11).  The  process  commonly  falls  short  of 
this,  however,  the  membrane  being-  simply  so  much  curved 
that  the  square  end  is  directed  forwards  in  contact  with 
the  deepest  layers  of  the  corneal  stroma  (Fig.  12).  The 
little  space  thus  formed  between  the  membrane  and  the 
stroma  usually  becomes  filled  with  a  loose,  cellular,  connec- 
tive tissue  (Fig.  12).  Sometimes,  however,  very  extensive 
detachments  occur,  with  wide  separation  of  the  membrane 
from  the  back  of  the  cornea.  In  one  of  my  cases  (Case  2) 
more  than  a  half  of  the  membrane  was  so  detached.  In 
these    circumstances    the    endothelium    frequently    creeps 

Fig.  15. 


'   v 


Another  rupture  from  the  same  case.  The  original  squared-off  ends 
are  again  visible,  and  the  floor  of  the  gap  is  covered  with  a  thin 
membrane.  This  stretches  from  the  deep  angle  of  one  edge  to 
tin'  superficial  angle  of  the  other,  and  cannot  therefore  easily  lie 
explained  by  partial  rupture.  It  is  probably  due  to  the  laying 
down  of  a  new  membrane  from  the  endothelium  in  a  case  in 
which  one  edge  of  the  original  rupture  was  bent  forwards,  as  in 
Figs.  «l  ami  12.      x    180. 

under  the  ruptured  end  and  lines  the  whole  of  the  cavity  so 
formed.  It  may  even  lay  down  a  new  membrane  around 
it,  as  it  sometimes  does  on  the  anterior  surface  of  the  iris. 
It  is  possible  that  such  a  detachment  may  occur  without 
a  rupture,  the  membrane  of  Descemet  lagging  behind  in 
the  general  stretching  of  the  cornea.  In  this  case  there 
would  be  no  endothelium   beneath    the  membrane,  but   in 
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my  own  specimens  endothelium   was  always  present,  and,  ■ 
therefore,  rupture  must  have  occurred. 

A  rare  form  of  rupture  is  that  in  which  overlapping, 
instead  of  spreading  apart,  of  the  edges  occurs  (Fig.  13). 
This  is  probably  due  to  a  relaxation  of  the  heightened 
intra-oeular  tension  after  the  occurrence  of  the  rupture, 
so  that  the  edges  are  allowed  to  fall  together  again  by  a 
slight  slackening  of  the  stretched  cornea. 

The  processes  which  subsequently  occur  are  those  of 
repair,  by  the  deposition  of  new  membranes  or  masses  of 
similar  substance  from  the  endothelium.  This  seems 
always  to  occur  in  an  imperfect  manner.  I  have  not 
observed  anything  approaching  an  even  layer  of  the 
thickness  of  the  original  membrane,  such  as  would 
entirely  obliterate  all  traces  of  the  former  lesion.  Indeed 
this  is  usually  rendered  impossible  by  the  curling  for- 
wards of  the  ends.  Where  the  ruptured  ends  lie  fairly 
flat  it  is  most  usual  to  find  the  gap  covered  in  with  a 
new  membrane  much  thinner  than  the  original,  so  that  it 
looks  as  if  the  membrane  were  only  partially  ruptured,  as 
if  a  piece  had  been  bitten  out  of  it,  the  endothelium 
dipping  into  the  defect  (Fig.  14).  Such  appearances 
have,  indeed,  been  described  as  partial  ruptures,  but  this 
is  probably  not  the  true  explanation.  In  Fig.  15,  for 
instance,  where  the  thin  new  membrane  stretches  from 
the  deep  angle  of  one  edge  to  the  superficial  angle  of  the 
other,  the  appearance  can  scarcely  be  explained  by  any 
form  of  pai'tial  rupture,  while  it  would  evidently  result 
from  the  laying  down  of  a  new  membrane  if  one  end  of 
the  original  membrane  were  slightly  bent  forwards. 

Where  the  ruptured  end  has  coiled  forward  in  a 
proper  spiral,  and  therefore  projects  as  a  little  knob  into 
the  anterior  chamber,  the  endothelium  does  not  form  a 
simple  thin  membrane,  but  a  little  excrescence  of  homo- 
geneous substance,  roughly  plastering  over  the  divided  ends 
(Fig.  11).  It  very  much  resembles  the  excessive  callus 
thrown  out  round  a  badly  apposed  fracture  of  bone.  In 
this  instance    it   is  not  the  cells  at  the  edge  of  the  rupture 
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which  grow  over  ;  these  follow  the  coils  of  the  spiral  ami 
are  tacked  out  of  the  way,  while  others  further  Lack 
must  take  on  their  function. 

The  fact  already  mentioned  that  endothelial  cells  often 
creep  in  under  the  ruptured  end  sometimes  produces  com- 
plicated results  not  easy  to  interpret  at  a  first  glance.  One 
of  the  commonest  is  the  production  of  a  new  membrane 
on  the  back  of  the  original,  giving  thus  a  double  homo- 
geneous layer  with  an  intervening  line,  and  with  endothelium 

Fig.  16. 


Doable  membrane  of  Descemet  produced  by  the  ci*eeping  in  of  endo- 
thelium through  a  rapture,  and  the  laying  down  of  a  new  mem- 
brane on  the  anterior  surface  of  the  original  (Case  1).  Corre- 
sponding with  this  both  sides  of  the  double  membrane  are  lined 
with  endothelium.  The  membrane  is  separated  from  the  corneal 
stroma  by  a  small  space,  and  the  corneal  stroma  is  also  lined  1  >y 
endothelial  cells.  On  close  examination  a  fine  membrane  will 
be  seen  in  this  situation  also,      x   180. 

on  each  side  (Fig.  16).  Reference  has  already  been  made 
to  the  fact  that  the  endothelium  may  line  the  space  formed 
by  a  detachment  of  the  membrane  of  Descemet  and  deposit 
a  new  membrane  around  it.  If  this  space  is  small  the 
appearance  of  three  membranes  of  Descemet  may  be  pro- 
duced, the  original  membrane,  a  new  membrane  formed 
on  its  anterior  surface,  and  a  new  membrane  formed  on 
VOL.  xxvii.  5 
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the  deep  surface  of  the  corneal  stroma.  Usually,  however, 
there  is  a  space  between  the  last  two. 

With  regard  to  the  mechanism  whereby  ruptures  are 
produced,  all  observers  are  agreed  that  the  stretching  of 
the  cornea  is  the  essential  cause.  The  membrane  of 
Descemet  is  highly  resistant  to  the  attacks  of  cells  such 
as  leucocytes,  as  is  seen,  for  instance,  in  Descemetocele, 
where  the  corneal  stroma  is  extensively  eaten  away, 
while  the  membrane  still  remains.*  But  it  evidently 
lias  less  power  of  resisting  a  stretching  force  than  the 
corneal  lamellae,  since  evidence  of  the  rupture  of  the 
latter  seems  to  be  always  absent.  Possibly,  however, 
this  is  partly  due  to  the  membrane,  as  a  cellular  secretion, 
being  a  more  inert  tissue  than  the  corneal  stroma,  and 
therefore  inferior  in  reparative  or  compensatory  power. 

It  may  seem  surprising  that  an  "  elastic  "  membrane 
should  be  so  easily  ruptured  by  a  stretching  force,  but  it 
should  be  remembered  that  the  term  "elastic"  as  applied  to 
it  is  probably  a  complete  misnomer.  It  would  seem  to  be 
much  inferior  in  elasticity  to  the  corneal  lamellae.  The  fact 
that  it  assumes  curly  and  spiral  forms  when  divided  is 
not  proof  of  its  elasticity,  but  of  its  lack  of  elasticity.  If 
it  were  truly  elastic  it  would,  when  divided,  thicken  and 
retract,  but  retain  its  original  form.  A  sheet  of  stretched 
india  rubber  when  cut  or  torn  does  not  curl  up  like  the 
membrane  of  Descemet.  The  same  holds  true  of  the 
"  elastic  "  fibres  of  the  tissues  and  the  "  elastic  "  coats  of 
arteries.  The  well-known  curly  forms  which  these  assume 
when  the  tissues  which  contain  them  are  lax  is  proof  of  their 
inelasticity,  inasmuch  as  it  is  exactly  the  opposite  of  the 
behaviour  of  a  piece  of  india-rubber  in  the  same  circum- 
stances. Moreover,  the  so-called  "  elastic "  tissues  are 
found  to  be  increased  in  just  those  conditions  where  there 
is  loss  of  elasticity,  as  for  instance,  in  endarteritis.  The 
membrane  of  Descemet  is,  therefore,  to  be  regarded  as  a 
sheet  of  resistant  but  brittle  material. 

*  According  to  Treacher  Collins  it  is  much  less  resistant  to  the  attacks 
of  tubercle,  agreeing  in  this  with  the  elastic  tissue  of  the  lung. 
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At  Mr.  E.  Treacher  Collins's  suggestion,  and  in  asso- 
ciation with  him,  some  experiments  were  made  with  the 
object  of  reproducing  ruptures  of  the  membrane  of 
Descemet  in  the  eyes  of  young  rabbits,  by  subjecting  them 
to  increased  tension.  For  this  purpose  we  chloroformed 
the  animals,  and  immediately  after  death  injected  water 
into  the  globe  by  means  of  a  powerful  serum  syringe, 
and  also  by  hydrostatic  pressm-e  from  a  vessel  held  above 
the  table.  In  some  cases  we  enucleated  the  eyes,  and 
pushing  the  nozzle  of  the  syringe  up  the  nerve  ligatured 
it  in  position;  in  others  we  injected  the  eye  in  situ  by 
piercing  the  sclerotic  with  the  hollow  needle.  By  these 
means  it  was  not  difficult  to  obtain  sufficient  pressure  to 
rupture  the  globe  at  the  equator,  which,  of  course, 
brought  the  experiment  to  an  end.  We  did  not  succeed 
in  producing  typical  ruptures.  At  most,  minute  cracks 
only  were  found  which  might  possibly  have  been  due  to 
some  mechanical  cause  in  the  preparation  of  the  sections. 
This  result  might  perhaps  have  been  expected,  since  the 
conditions  of  such  a  short  experiment  are  manifestly 
different  from  those  existing  when  high  tension  is  present 
over  a  period  of  months  or  years.  We  did  not  succeed  in 
producing  a  measurable  enlargement  of  the  cornea,  so 
that  the  element  which  is  probably  essential  in  cases  of 
buphthalmos,  the  stretching  of  the  cornea,  was  not 
attained.  If,  however,  the  membrane  was  pricked  with 
the  point  of  the  needle,  and  the  tension  was  then  increased, 
many  of  the  features  described  above  were  reproduced — 
the  spreading  apart  of  the  edges,  the  detachment  of  the 
membrane,  and  the  rolling  forward  of  the  ruptured  ends. 
Recently ,  Erdmanu  (33rd  Bericht  d.  ophth.  Gesellsch., 
Heidelberg,  1906,  p.  116  [L21])  has  succeeded  in  produc- 
ing a  permanent  glaucoma,  with  enlargement  of  the  globe, 
more  nearly  approximating  to  true  infantile  glaucoma,  by 
electrolysing  the  acpreous  of  the  rabbit  with  a  steel  needle. 
The  result  was  chemosis,  line  cloudy  opacity  of  the  cornea, 
hyperemia  of  the  iris,  and  in  two  or  three  days  a  rise  of 
tension  which  remained  during  live  months  of  observation. 
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The  globe  gradually  became  expanded  and  the  papilla 
cupped.  Microscopically,  the  spaces  of  Fontana  and 
canal  of  Schlemm  were  found  obliterated  by  granules  of 
iron,  and  by  inflammatory  adhesion  of  the  root  of  the 
iris.  In  these  cases  he  was  able  to  observe  typical 
ruptures  of  the  membrane  of  Descemet. 

I  append  brief  notes  of  some  of  the  cases  on  which 
this  paper  is  founded. 

Cases  of  Rupture  associated  with  Buphthalmos. 

Case  1. — Fred.  F — ,  was  first  seen  on  November  28th, 
1903,  when  aged  18  months.  He  was  under  the  care  of 
Mr.  Collins.  The  left  eye  was  buphthalmic.  No  opera- 
tion was  advised  as  the  buphthalmos  did  not  seem  to  increase 
under  observation.  March  27th,  1905,  tension  of  L.  still  full. 
November  17th,  1906  (set.  4  years)  R.  normal.  L.  T.-l. 
Some  injection.  On  examination  with  the  loupe  the  usual 
horizontal  forking  lines  were  observed.  The  cornea  was 
excised  and  a  Mules'  operation  performed. 

The  ruptures  were  exceedingly  well  shown  on  holding 
the  excised  cornea  before  a  light  and  examining  it  with  ;i 
magnifying  glass  (Fig.  8).  Microscopically,  many  rup- 
tures of  the  membrane  of  Descemet  ;  some  of  the  ordinary 
type  with  abrupt  ends  slightly  curved  forwards  or  rolled 
into  spirals,  the  gap  being  filled  with  endothelium  and 
pigmented  cells  (Fig.  9).  Processes  of  repair  well  shown; 
the  original  abrupt  ends  being  embedded  in  new  homo- 
geneous substance  and  the  gaps  covered  with  thin  new 
membranes.  In  places  the  endothelium  has  crept  under  the 
membrane  of  Descemet,  and  has  there  laid  down  new 
homogeneous  substance,  so  that  two  membranes  are  present 
back  to  back,  each  lined  with  endothelium.  Sometimes  in 
audition  there  is  a  new  lining  on  the  deep  aspect  of  the 
corneal  stroma,  giving  a  threefold  arrangement  (Fig.  16). 
Some  small  detachments  are  present,  the  cleft  between  the 
membrane  of  Descemet  and  the  corneal  stroma  being  lined 
with  endothelium,  or  filled  in  with  loose  fibrous  tissue  in 
which  there  is  some  pigment.     The  cornea  is  not  noticeably 
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thinned,  and  except  for  a  few  blood-vessels  near  the 
limbus  the  stroma  is  practically  normal.  This  is  the  only 
instance  in  which  ruptures  were  seen  clinically  and 
microscopically  in  the  same  case. 

Case  2. — Harriet  II — ,  ret.  25  years,  was  under  the 
care  of  Mr.  Streatfield  in  1883,  when  ag-ed  2£  years, 
with  buphthalmos  in  both  eyes.  The  left  lens  was  dis- 
located into  the  anterior  chamber,  and  an  attempt  to 
remove  it  failed.  The  right  lens  (?  dislocated)  was 
extracted  without  iridectomy  in  1888.  In  1892  the  right 
cornea  measured  14  mm.  Iris  very  tremulous,  opacities 
in  vitreous,  retino-choroiditis.  Ar.  -(P^  with  -f-  9  D.  sph. 
T.  +  1*5.  In  1896  vision  was  as  before,  but  tension  was 
still  raised.  On  July  24th,  1906,  R.  vision  had  sunk  to 
perception  of  light,  with  bad  projection.  The  globe  was 
excised  on  account  of  pain.  The  cornea  Avas  hazy  and 
oedema  tons,  but  there  is  no  clinical  observation  of 
ruptures. 

Exact  measurements  of  the  cornea  cannot  be  given,  as 
its  limits  were  indefinite  owing  to  stretching  of  the  inter- 
calary region.  There  is  very  little  thinning-  in  the  centre, 
much  in  the  periphery.  Iris  only  adherent  for  a  short 
distance  at  its  root,  but  angle  of  anterior  chamber  very 
badly  formed  ;  practically  no  trace  of  spaces  of  Fontana 
or  canal  of  Schlemm.  Ciliary  body  greatly  atrophied, 
extensive  retino-choroiditis.      Deep  glaucomatous  cupping. 

The  membrane  of  Descemet  is  extensively  detached 
over  the  centre  of  the  cornea,  the  detachment  occupying 
about  half  of  its  whole  area.  The  angle  where  the  mem- 
brane comes  away  from  the  corneal  stroma  is  occupied  on 
both  sides  by  a  loose  cellular  tissue  (Fig.  12).  That  the 
detachment  is  not  artificial  is  shown  partly  by  the  presence 
of  this  cellular  tissue,  partly  by  the  fact  that  both  the 
anterior  surface  of  the  detached  membrane  and  the 
posterior  surface  of  the  corneal  stroma  have  a  lining'  of 
endothelial  cells.  On  the  membrane  of  Descemet-  this  is 
complete  except  for  a  few  small  gaps,  not  so  complete  on 
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the  corneal  stroma.  The  detached  membrane  is  normal  in 
appearance  and  thickness;  there  are  a  few  sharp  breaks 
in  it,  probably  artificial.  New  formations  of  membrane  in 
front  of  Descemet,  or  on  the  corneal  stroma  are  not  shown. 
Apart  from  the  area  of  detachment  there  are  a  few  typical 
ordinary  ruptures.  Fig1.  12  shows  one  of  these,  one  edge 
being-  flat,  the  other  slightly  curved  forward.  The  endo- 
thelium is   intact. 

Case  3. — Edward  H — ,  set.  22  years.  When  seen  on 
November  14th,  1900,  both  eyes  were  buphthalmic. 
V.  R.  Fingers  2  in.  V.  L.  No  perception  of  light. 
L.  great  bulging  of  cornea  with  nebulous  diffuse  opacity. 
Very  deep  anterior  chamber.  Coloboma  of  iris  downwards 
and  inwards.      Fixed  dilated  pupil.      T.n. 

Microscopically  (left  globe)  the  cornea-iridic  angle  is 
not  very  widely  occluded  by  adhesion  of  the  root  of  the 
iris,  but  the  ligamentum  pectinatum  and  canal  of  Schlemm 
are  badly  formed  and  condensed.  The  cornea  is  much 
stretched  and  thinned,  especially  in  the  periphery. 

Ruptures  of  the  membrane  of  Descemet  are  not 
abundant.  Some  of  them  show  the  condition  described 
above  as  "  partial  rupture,"  probably  due  to  the  laying- 
down  of  new  material  in  the  gap.  One  rupture  shows 
overlapping  instead  of  spreading  apart  of  the  edges 
(Fig.  13).  The  proximal  end  lies  behind  the  distal,  and  is 
bent  forwards  in  the  usual  manner  so  that  its  ruptured  end 
lies  against  the  intact  membrane  further  in  towards  the 
centre  of  the  cornea.  From  the  posterior  surface  of  the 
proximal  piece  of  membrane  a-  thin  layer  of  new-formed 
homogeneous  substance  spreads  over  the  distal,  so  that  this 
portion  of  the  elastic  lamina  is  doubled.  There  is  a  small 
space  between  the  two  overlapping  edges  within  which 
endothelial  cells  are  found.  This  condition  must  pre- 
sumably have  been  due  to  relaxation  of  the  tension  after 
the  rupture  had  been  produced,  thus  allowing  the  edges  to 
come  together  instead  of  being  separated  in  the  usual 
manner. 
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Case  4. — Vivian  R — ,  aet.  12  years,  April  6th,  1897. 
Left  buplithalmos.  The  eyes  have  been  affected  ever  since 
the  patient  was  six  weeks  old.  As  both  were  blind  and 
painful,  they  were  excised.  R.  shrunken  globe,  cornea 
small,  vascular,  and  opaque  (phthisis  bulbi  from  irido- 
cyclitis).     L.  buphthalmic,  but  commencing  to  shrink. 

The  left  cornea  measures  13  mm.  in  the  sections ;  it 
shows  the  typical  peripheral  expansion  of  buplithalmos. 
The  other  features  of  that  disease  are  mostly  masked  by 
the  results  of  a  severe  plastic  iridocyclitis.  There  are 
thick,  fully  organised  membranes  on  the  anterior  surface 
of  the  iris,  around  the  lens  and  in  the  vitreous.  The 
retina  is  detached  and  degenerated. 

Ruptures  of  the  membrane  of  Descemet  are  abundant. 
Some  occur  under  deposits  of  pigmented  cells  on  the  back 
of  the  cornea  (pigmented  K.  P.),  and  these  may  possibly 
be  due  to  inflammation,  not  to  stretching.  The  processes 
of  repair  are  well  shown.  Fig.  1 1  from  this  case  exhibits 
a  small  spiral,  plastered  down  by  the  formation  of  a  little 
nodular  mass  of  homogeneous  material.  It  is  lined  on  its 
posterior  surface  by  endothelial  and  pigmented  cells. 

Case  5. — Gladys  P — ,  set.  7  years,  September  11th, 
1893.  R.  noticed  to  be  larger  than  L.  at  birth.  There 
was  an  attack  of  inflammation  of  two  months'  duration 
when  she  was  four  months  old ;  no  redness,  etc.,  since 
that  time.  The  eye  has  gradually  increased  in  size  since 
birth.     V.  R.  =  no  perception  of  light.    T.  ?  +  .    L.  normal. 

The  cornea  measures  12*5  mm.  transversely.  Iris 
widely  in  contact  with  it  upwards  and  outwards;  in  normal 
position  elsewhere.  Lens  small  and  flattened.  Disc  deeply 
cupped.  The  microscopical  sections  of  this  case  were 
kindly  placed  at  my  disposal  by  Mr.  E.  Treacher  Collins. 
The  iris  is  adherent  to  the  shrunken  lens  on  one  side, 
bombe,  and  extensively  in  contact  with  the  back  of  the 
cornea.  Its  root  is  firmly  adherent  on  both  sides,  and 
much  atrophied.  There  is  another  firm  adhesion  further 
towards    the    centre   of    the    cornea,   and    in    this    position 
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there  is  a  larger  nodular  thickening  of  Descemet's  mem- 
brane, and  homogeneous  substance  is  deposited  over  the 
surface  of  the  iris.  Any  operation  previous  to  the 
enucleation  was   denied  by  the   mother. 

Ruptures  of  the  usual  type  are  present,  which  are 
remarkable  for  the  wide  spreading  apart  of  the  ruptured 
cuds  (Fig.  10).  They  lie  flat  or  only  a  little  bent  forwards. 
No  detachment.      The  endothelium  is  intact. 

Case  6. — J.  H— ,  aet.  14  years.  The  left  eye  had  been 
noticed  to  be  larger  than  the  right  when  the  child  was 
six  weeks  of  age.  Vision  never  more  than  perception  of 
light.  Frequent  aching  pain.  Nothing  of  importance 
in  the  family  history.  V.  R.  =  {[.  E}7e  normal  in  every 
respect.  The  left  eye  was  excised  on  September  1st, 
1893. 

I  am  indebted  to  Mr.  E.  Treacher  Collins  for  the 
sections  of  this  globe.  The  cornea  measures  15  mm.  hori- 
zontally by  13  mm.  vertically.  Anterior  chamber  very 
deep.  Intercalary  staphylomata  above.  Lens  of  normal 
size,  suspensory  ligament  much  stretched.  Vitreous  con- 
tains old  blood-clots.  Disc  deeply  cupped.  Microscopically 
the  intercalary  region  is  much  stretched,  the  iris  adherent 
as  Ear  as  the  termination  of  the  membrane  of  Descemet, 
and  its  root  almost  completely  atrophied. 

The  case  is  a  good  example  of  the  appearance  of  partial 
rupture  of  the  membrane  (Figs.  14  and  15).  The  edges  are 
square,  the  recess  is  occupied  by  endothelium  and  a  thin 
membrane  covers  its  floor,  which  is  continuous  with  the 
deepest  layers  of  the  membrane  proper.  As  mentioned 
in  the  text,  this  is  probably  a  process  of  repair,  a  complete 
rupture  being  filled  in  with  a  new  membrane  laid  down 
from  the  intact  endothelium  covering  it  (see  p.  64).  Other 
evidences  of  repair  arc  also  present — the  original  ruptured 
cud  still  visible  in  a  mass  of  new  substance  which  smooths 
<i IT  its  corners. 

Case  7. —  - — .  II — ,  a3t.   4  years.      The  eye  commenced 
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to  enlarge  after  a  blow  when  lie  was  four  months  old.  Five 
days  previous  to  excision  he  had  received  another  blow. 
The  cornea  measures  1-4*5  mm.  in  diameter.  Anterior 
chamber  very  deep  ;  contains  blood-clots.  Lens  flattened. 
Papilla  deeply  cupped. 

I  am  indebted  to  Mr.  E.  Treacher  Collins  for  the  notes 
and  sections  of  this  case.  The  iris  is  only  adherent  for  a 
short  distance,  but  the  spaces  of  Fontana  and  canal  of 
Schlemm  are  badly  developed,  though  sufficiently  dis- 
tinguishable. There  is  haemorrhage  in  the  root  of  the 
iris.  The  ruptures  of  the  membrane  of  Descemet  are 
fairly  abundant,  and  do  not  present  anything  very 
peculiar.  Some  of  them  are  widely  spread  apart.  There 
are  also  some  repaired  ruptures. 

Case  8. — Elsie  C — ,  »t.  4  years.  This  case  and  the 
next  have  already  been  reported  in  the  Society's 
Transactions  in  another  connection  (vol.  xvi,  pp.  343  and 
347).  The  clinical  and  pathological  notes  will  be  found 
there.  I  am  indebted  to  Mr.  E.  Treacher  Collins  for  the 
use  of  the  sections. 

The  diameter  of  the  cornea  was  19  mm.  Ruptures  of 
the  membrane  of  Descemet  occur,  though  not  plentifully. 
Most  of  them  are  of  the  usual  type  with  flat  edges.  A 
small  spiral  is  also  found  with  its  coils  fused  together. 
Some  of  the  gaps  are  not  completely  covered  with 
endothelium  but  this  is  probably  artificial,  as  it  is  also 
absent  in  places  elsewhere  where  the  membrane  is  intact. 

Case  9. — Frank  H — ,  a?t.  7  years.  (Opldhal.  Soc.  Trans., 
vol.  xvi,  p.  347).  The  anterior  chamber  was  15  mm.  wide. 
Towards  the  periphery  of  the  cornea  there  is  a  large  gap 
in  Descemet's  membrane,  and  the  central  end  is  buried  in 
a  fibrous  stroma.  More  centrally  the  gaps  are  smaller, 
and  in  some  cases  the  two  ends  overlap.  Efforts  at  repair 
arc  commencing  but  are  so  far  very  imperfect. 

Case  10. — William  D--,  a^t.  10  years,  January  17th, 
1903.      The  left  eve  became  "red  ami  dull  "  when   he   was 
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four  months  of  age,  and  was  frequently  operated  upon 
(?  paracentesis).  No  history  of  injury.  Painful  some 
years  with  frequent  acute  attacks.  The  eye  is  buphthalmic, 
the  cornea  nebulous,  anterior  chamber  deep,  iris  tremulous, 
no  view  of  fundus.  V.  bare  perception  of  light.  T.n. 
E.  normal ;  V.  =  § . 

Microscopically,  the  corneo-iridic  angle  is  open ;  the 
ligamentum  pectinatum  and  canal  of  Schlemm  are  present 
and  well  formed.  Ciliary  body  normal.  Choroid  con- 
gested.     Retina  detached  and  atrophic.      Disc  cupped. 

Many  ruptures  of  the  membrane  of  Descemet.  Some 
of  them  broad  and  with  flat  edges ;  others  with  one  edge 
detached  and  curved  forwards.  Some  large  spirals  with 
the  coils  more  or  less  fused  and  flattened.  Corneal  stroma 
practically  normal. 

Case  11. — Horace  F — ,  ret.  4^  years,  March  20th, 
1899.  Buphthalmos,  both.  A  sclerotomy  was  performed 
on  the  left  eye.  Four  years  afterwards  the  left  globe 
was  larger  than  the  right  and  painful,  sclerotic  very 
thin  anteriorly.  Anterior  chamber  deep  ;  cornea  hazy. 
Pupil  drawn  upwards  and  inwards.  The  left  globe  was 
excised. 

The  cornea  measures  17  mm.  by  18  mm.  The  root  of  the 
iris  is  adherent  to  the  sclerotomy  wound  above,  below 
there  is  the  usual  adhesion  of  buphthalmos.  The 
other  changes  are  those  common  in  infantile  glaucoma. 
Many  ruptures  of  the  membrane  of  Descemet  are  present. 
Most  of  them  are  of  the  usual  type  with  flat  edges  and 
somewhat  widely  spread  apart.  Some  are  healed  with 
the  formation  of  small   excrescences. 

Case  12. — Emily  B — ,  aet.  28  years,  December  18th, 
1903.  The  right  eye  had  been  been  "bad"  with  inter- 
missions for  twenty  years.  Present  attack  of  pain  and 
redness  had  lasted  two  weeks.  Cornea  measures  19  mm.; 
nebulous  and  with  fine  vessels.  Deep  anterior  chamber. 
Pupil  contracted  and  with  some  lymph  in  the  pupillary 
area.      Sclerotic  thinned  anteriorly.      V.  =  perception    of 
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light.       T.    +.        Eye    tender.        V.    L.    =  -fy.       Cornea 
11    mm.   T.n. 

The  angle  is  blocked  by  peripheral  adhesion  of  the 
iris  in  the  manner  typical  of  buphthalmos.  There  is 
recent  inflammation  of  the  iris  and  ciliary  bod}'.  The 
cornea  is  thinned  throughout,  but  especially  at  the 
periphery.  The  substantia  propria  is  partially  cica- 
tricial, and  contains  vessels.  Only  one  section  is  avail- 
able for  examination.  It  shows  ruptures  over  which  the 
endothelium  seems  to  be  defective.      The  edges  lie  flat. 

Case  13. — George  G — ,  a?t.  22  years,  September  23rd, 
1905.  The  condition  of  the  left  eye  was  said  to  have 
been  present  from  birth,  but  there  are  no  exact  details. 
Cornea  measures  16  mm.  ;  a  vascular  opacity  invades  its 
periphery.  There  is  general  fine  curdy  opacity,  with  some 
spots  of  deeper  opacity  which  are  most  marked  in  a 
horizontal  band  a  little  below  the  centre  of  the  cornea. 
Apart  from  the  enlarged  cornea  the  globe  is  phthisical, 
soft,  and  tender.  Anterior  chamber  deep  ;  iris  attenuated, 
greenish.       Lens  calcareous.        The   right  eye  is  normal. 

v.  =  |. 

The  microscopical  appearances  of  the  anterior  half  of  the 
eve  are  those  of  buphthalmos.  The  cornea  is  thinned 
and  stretched  in  the  periphery,  of  average  thickness  else- 
where. The  corneo-iridic  angle  is  occluded  by  adhesion 
of  the  iris  for  a  short  distance  only,  but  the  angle  itself  is 
greatly  condensed,  the  spaces  of  Fontana  no  more  than 
indicated,  the  canal  of  Schlemm  doubtfully  present.  The 
iris  is  much  atrophied.  There  are  dense  cyclitic  mem- 
branes with  bone  formation  in  the  vitreous.  The  retina 
and  choroid  are  detached,  and  there  is  bone  with  adipose 
tissue  in  front- of  the  choroid  at  the  posterior  pole.  The 
case  seems  to  have  been  one  of  buphthalmos,  with  subse- 
quent cyclitis  and  phthisis  bulbi. 

In  the  periphery  of  the  anterior  chamber  there  i^  ;i 
quantity  of  avascular  tissue  having  a  structure  closely 
similar  to  that  of  an   anterior  capsular  cataract.      It    has 
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probably  arisen  in  the  same  way,  by  proliferation  of  the 
endothelium.  A  rupture  of  the  membrane  of  Descemet 
is  present  beneath  this  mass.  It  shows  the  usual  abrupt 
ends  turned  forwards  towards  the  corneal  parenchyma. 
Elsewhere  the  cornea  is  somewhat  folded  so  that  over 
considerable  areas  it  is  impossible  to  be  certain  of  the 
condition  of  the  membrane  owing  to  oblique  cutting. 
There  are,  however,  some  healed  ruptures,  apparently 
small  spirals  plastered  down  and  smothered  over  by  new 
deposits  of  homogeneous  substance.  The  result  is  a  low 
projection  into  the  anterior  chamber  with  shelving  edges. 
The  cornea  is  somewhat  thinned,  and  here  and  there  small 
cicati'icial  areas  occur  in  its  substance. 

Case  14. — The  following  case,  although  associated  with 
myopia,  should  undoubtedly  be  classed  with  the  other 
instances  of   buphthalmos. 

Henry  L — ,  set.  32  years,  October  14th,  1905.  Eyes 
prominent  as  a  child,  but  said  to  have  become  short- 
sighted first  at  the  age  of  eighteen.  Gradual  failure  of 
vision  since.  R.  eyeball  prominent,  large  scleral  vessels. 
Irregular  central  nebula  ;  no  vessels  in  cornea.  Deep 
anterior  chamber.  Pupil  dilated,  slightly  irregular.  A 
few  floating-  vitreous  opacities.  Disc  atrophic ;  small 
crescent     at     outer     side.         Refraction    by     retinoscopy 

i-  15 

_l-.   V.  =  Fingers  at  1  metre,  slightly  improved  by 

correction.  Field  greatly  contracted  nasally.  Central 
fixation  lost.  T.n.  L.  also  prominent.  Ciliary  injec- 
tion. Cornea  hazy  and  nebulous  all  over.  Deep 
anterior  chamber.  Some  old  precipitates.  Pupil  immo- 
bile. Floating  vitreous  opacities.  Dull  reflex.  Disc, 
pale,  cupped,  atrophic.  Large  crescent.  V.  =  No  per- 
ception  of  light.      T.  +  . 

October  7th,  1905. — Patient  received  a  blow  on  the 
left  eye  the  day  before.  Very  painful  since.  Ciliary  con- 
gestion. T.  — .  No  view  of  fundus.  October  10th,  1905. 
Excision  of  left  on  account  of  continued  pain. 
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The  globe  measures  longitudinally  32  mm.,  transversely 
28  mm.,  vertically  27  mm.  No  localised  staphylomata. 
The  anterior  chamber  is  deep,  and  its  angles  are  occluded. 
There  arc  no  posterior  synechias ;  lens  small,  flattened,  in 
situ.  Vitreous  fluid.  The  retina  is  detached  on  the 
temporal  side  and  below.  The  whole  fundus  is  poorly 
pigmented.  There  is  a  large,  flat,  subchoroidal  haemor- 
rhage on  the  temporal  side.      The  disc  is  deeply  cupped. 

Microscopically  the  occlusion  of  the  angle  is  distinctly 
of  the  buphthalmic  type.  The  general  form  of  the  angle 
is  obtuse,  but  a  triangular  spur  of  iris  tissue  runs  forward 
on  the  back  of  the  cornea,  causing  occlusion.  The  spaces 
of  Fontana  are  practically  non-existent,  and  the  whole 
region  is  much  condensed,  the  canal  of  Schlemm  being- 
only  doubtfully  traceable.  There  is  atrophy  of  the  ciliary 
body,  choroid,  and  retina,  with  true  glaucomatous  cupping 
of  the  papilla. 

Ruptures  of  the  membrane  of  Descemet  are  few  in 
number  and  small,  but  quite  typical.  Their  ends  are  not 
spread  apart.  Over  one  of  them  the  endothelium  is 
thickened,  and  contains  a  few  pigment  granules. 

Rupture  associated  with  Glaucoma  secondary  to  Glioma. 

Case  1. — Case  obtained  from  a  private  source  ;  no 
clinical  details.  Corneal  diameter  13  mm.  Globe  almost 
filled  with  typical  glioma  exophytum.  Masses  of  it 
present  in  anterior  chamber.  Iris  widely  adherent  to 
cornea  at  its  root,  stroma  invaded.  Choroid  invaded. 
Extra-ocular   extension  by  nerve. 

Ruptures  of  the  membrane  of  Descemet  are  present, 
with  folding  round  of  the  membrane  and  endothelium  on 
both  sides.  Glioma  cells  lie  near,  but  not  at  the  point  of 
rupture,  so  that  it  probably  arose  from  stretching,  not  from 
tumour  invasion. 

Case  2.— Arthur  T— ,  get.  10  months.  "Cat's  eye  " 
appearance  of  left  noticed  when  patient  was  three  months 
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old.  No  injection.  Globe  larger  than  right,  anterior 
chamber   shallow. 

Cornea  measures  13"25  mm.  transversely,  12  mm.  ver- 
tically. Snbretinal  space  filled  with  glioma  exophytnm  ; 
vitreous  absent;  lens  pressed  forward.  Corneo-iridie 
angle    occluded. 

Several  small  ruptures  of  the  membrane  of  Descemet 
are  present  near  the  periphery.  The  endothelium  is 
creeping  under  in  places  and  depositing  new  substance. 
There  are  some  small,  irregular,  nodular   excrescences. 

It  is  unnecessary  to  give  notes  of  the  six  cases  of 
glioma,  in  which  no  ruptures  were  found.  In  four  of 
them,  although  glaucoma  was  present,  the  cornea  was  not 
enlarged,  and  in  the  other  two  the  expansion  was  incon- 
siderable (11*5  mm.  and  12  mm.).  In  some  instances 
these  measurements  were  taken  from  the  microscopical 
sections.  A  small  error  must  therefore  be  allowed  for 
shrinkage  and  distortion  in  preparing  the  specimens.  In 
general  the  enlargement  fell  far  short  of  that  found  in  the 
cases  of  primary  buphthalmos,  so  that  the  comparative 
infrequeucy  of  ruptures  is  exactly  what  one  might  expect 
if  they  are  due  to  the  stretching  of  the  cornea. 
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4.   Bilateral   (?  congenital)    anaesthesia  of  conjunctiva  and 
cornea;   neuro-paralytic  keratitis. 

By  J.   B.  Lawford. 

Lilly  W — ,  ret.  6  years.  An  only  child.  No  serious 
illness.  No  signs  of  congenital  syphilis.  Mother  has  had 
no  miscarriages.  The  left  eye  has  been  inflamed  on  and 
off  since  the  age  of  two.  Child  sent  to  St.  Thomas's 
Hospital,  on  April  19th,  1907,  by  Dr.  Harris,  of  Esher. 
There  was  then  a  large,  shallow,  irregular  ulcer  of  left 
cornea  ;   no  hypopyon,  not  much  congestion. 

Under  treatment  by  complete  protection  of  the  eye  by 
a  pad  and  bandage,  and  the  use  of  a  mydriatic,  the  ulcer 
healed  in  the  course  of  three  weeks. 

The  special  features  of  the  case  are  that  there  is 
anaesthesia  of  the  conjunctiva  and  cornea  on  both  sides, 
although  only  the  left  cornea  has  suffered.  Sensation  is 
lost  over  the  whole  of  the  ocular  and  palpebral  conjunctiva ; 
there  is  no  reflex  movement  when  the  cornea3  are  touched, 
and  the  child  in  no  way  resents  the  application  of  drops 
to  the  eyes. 

Mr.  J.  F.  Cunningham  kindly  tested  sensation  for  me 
and  reported  as  follows  :  "  A  horsehair  with  a  bending 
strain  of  1200  milligrammes  was  used.  Child  was  not 
aware  of  being  touched  on  either  cornea,  or  superior 
palpebral  conjunctiva,  or  upper  part  of  the  bulbar  con- 
junctiva. In  the  right,  she  appeared  to  know  sometimes 
when  touched  on  the  lower  or  inner  or  outer  part  of  the 
bulbar  conjunctiva,  or  on  the  inferior  palpebral  conjunctiva. 
In  the  left  the  bulbar  conjunctiva  was  entirely  insensitive ; 
the  inferior  palpebral  conjunctiva  was  insensitive  but  less 
so  than  the  right." 

There  is  no  loss  of  sensation  in  the  skin,  or  in  the  other 
mucous  membranes  supplied  by  the  trigeminal  nerve. 
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o.    Opacity  of  the  cornea  in  three  members   of  one  /ninth/. 
By  Angus  Macnab. 

All  three  patients  have  had  bad  sight  since  early  child- 
hood, the  oldest  brother  having  had  a  "  milkiness  of  the 
eves  when  only  a  few  months  old." 

The  family  history  is  that  the  mother  had  sixteen 
pregnancies:  (1)  son,  died  at  six  weeks;  (2),  (3),  (4) 
miscarriages;    (5)  girl,  alive  and  healthy;    (6)    the  oldest 

Fig.  17. 
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patient,  opaque  comese;  (7)  alive  and  healthy ;  (8)  died, 
three  months;  (9)  living,  has  double  posterior  polar 
cataract;  (10)  died  at  birth;  (11)  the  younger  man 
present,  opaque  comese;  (12)  died,  thirteen  months  old, 
'.'tubercle  of  intestine  ;  (13)  the  youngest  patient  (twenty- 
one)  opaque  comese  ;  (14),  (15),  (16)  either  born  dead,  or 
died  in  the  first  year;  /'.  e.  six  living  children,  of  which 
three  have  opacities  of  corneae,  one  posterior  polar  cataract, 
and  two  (not  seen  by  A.  M.)  are  apparently  normal. 

The  opacity  in  each  of   the  six    eyes  lies  in  the  central 
area  of  the  cornea,  the  periphery  being  fairly  clear. 

VOL.    XXVII.  ° 
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In  one  case  (the  oldest)  the  sensibility  of  the  central 
part  of  the  cornea  is  lowered,  in  the  others  it  is  normal. 

The  opacity  is  in  the  superficial  corneal  lamella? ;  in  one 
case  there  is  slight  stippling  of  the  surface.  It  varies 
slightly  in  consistence,  but  generally  has  a  fine  granulated 
appearance,  in  one  case  being  almost  diffuse. 

In  all  cases  there  are  small  superficial  vessels,  which, 
however,  do  not  reach  into  the  opacity.  I  have  had  the 
eye,  which  presents  an  average  of  the  six,  sketched. 

None  of  the  patients  showed  any  signs  of  congenital 
syphilis,  nor  of  tuberculosis;  the  tuberculin  reaction  was 
not  taken  in  any  one  of  them.  Mentally  they  were  dull, 
and  I  should  consider  the  whole  family  as  "degenerate." 

{July  I]  th,  1007.) 
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III.  DISEASES  OF  IRIS  AND  CILIARY  BODY. 

1.   Cyst  of  iris  {?  ciliary  sarcoma). 

By  Mr.  Bickerton  for  Mr.  Ernest  Clarke. 

In  March  Mr.  Ernest  Clarke  first  saw  the  patient 
(female,  aet.  36  years).  The  only  history  was  that  of 
pain  in  right  eye,  and  diminished  visual  acuity.  Right 
vision  was  -£%,  tension  full,  but  not  "  plus." 

Behind  the  iris  of  the  right  eye  on  the  lower  outer  side  a 
small  pigmented  swelling  was  visible.  Homatropine  caused 
normal  dilatation  of  the  iris  all  round  and  revealed  the 
growth  ?  projecting  into  the  pupillary  area.  The  growth 
had  then  all  the  appearance  of  a  melanotic  sarcoma. 

In  the  hope  that  it  might  be  specific  potassium  iodide 
and  inunction  of  mercury  was  the  treatment  for  some 
months.  The  growth  steadily,  but  very  slowly  increased, 
and  during  the  last  fortnight  the  iris  has  bulged  for- 
wards. Neither  the  tension  nor  the  vision  has  altered 
during  the  time,  but  the  eye  is  now  more  painful  and 
tender.  There  has  been  some  cyclitis,  and  on  the  capsule 
of  the  lens  in  the  neighbourhood  of  the  swelling  there  is 
some  uveal  deposit  and  exudate. 

An  iridectomy  was  performed  by  Mr.  Clarke,  the  wedge 
of  iris  including  the  ?  growth  examined  pathologically  by 
Mr.  Mayou  and  found  to  be  a  simple  cyst. 

The  patient  was  seen  in  -July,  1907,  doing  quite  well,  no 
return  of  any  growth. 

(October  18th,  1906.) 

The  President  asked  whether  it  was  proposed  to 
operate  on  the  case  or   to  wait   longer.      It  was  probably 
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of   a   size  which   an  iridectomy  would  be  able   to  remove 
entirely. 

Mr.  Bickeeton,  iii  reply,  said  it  had  not  yet  been 
settled  whether  an  iridectomy  should  be  done,  but  there 
did  not  seem  to  be  much  else  to  do,  as  the  patient  had 
been  thoroughly  dosed  with  mercury  and  iodides.  Probably 
it  was  up  to  the  limit  of  size  which  an  iridectomy  could 
remove. 


2.  A  case  of  polycoria   associated    with    chronic   glaucoma. 

By  Malcolm  L.  Hepburn. 

(With  Plate  IX,  fig-.  2.) 

Geo.  C — ,  set.  61  years,  came  to  the  London  Hospital 
early  in  January,  1907,  under  the  care  of  Mr.  Lister,  to 
whom  I  am  indebted  for  his  kind  permission  to  show 
the   case. 

He  complained  of  dimness  of  sight  in  the  right  eye  for 
the  last  eight  weeks,  though  for  the  last  three  years  he 
had  occasionally  observed  coloured  rings  round  lights. 
There  was  no  pain,  no  other  subjective  symptoms,  and  he 
has  never  had  anything  wrong  with  the  eye  before  with 
the  exception  of  the  unusual  appearance  of  his  iris,  which, 
he  states,  has  existed  since  birth.  E.V.  -^,  No  Hm. 
L.V.  -/V  with   +  1  sphere  =  |  pt. 

The  left  eye  is  normal  in  every  respect. 

In  the  right  eye  the  most  striking  feature  is  the  con- 
dition of  the  h-is,  which  shows  the  following  abnormality. 

There  is  a  complete  oval-shaped  pupil  placed  down  and 
in,  which  reacts  to  light,  while  the  part  between  the  pupil 
and  the  periphery  is  made  up  of  five  triangular-shaped 
bands  of  pigmented  iris  tissue,  their  narrowest  ends  being 
directed  towards  the  pupil.  These  bands,  of  which  the 
broadest  and  shortest  is  situated  down  and  in,  enclose 
clear  spaces,  through  any  of  which  the  details  of  the 
fundus  can   lie  plainly  seen.       In    addition    to   these   bands, 
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an  almost  complete  circular  stump  of  pigmented  tissue  is 
visible  at  the  angle  of  the  anterior  chamber,  most  marked 
on  the  outer  side,  where  it  appears  to  be  in  contact  with 
the  back  of  the  cornea  ;  the  bases  of  the  different  bands 
are  lost  in  this  tissue,  some  fibres  of  which  pass  in  front 
and  some  behind.  Moreover,  on  the  outer  side  is  a  large 
mass  of  very  dark  pigment  lying  immediately  behind 
the  pigmented  tissue  in  the  angle,  and  into  this  many 
of  the  individual  fibres  of  one  of  the  septa  are  seen  to 
pass.  The  patient  states  that  the  pupil  used  to  be  in  the 
centre  of  the  eyeball,  but  of  late  years  it  has  gradually 
come  to  occupy  its  present  position.      (PL  IX,  fig.  2.) 

The  fundus,  seen  through  the  media,  which  are  all  clear, 
shows  a  typical  glaucomatous  cupping  of  the  optic  disc. 

The  field  is  generally  contacted,  but  especially  so  on 
the  nasal  side.      T.  -f  1 . 

No  family  history  of  any  abnormalities. 
The  patient  says  he  was  shown  at  the  Ophthalmological 
Society  about  fifteen  or  sixteen  years  ago,  but  I  can  find 
no  record  of  his  case  in  the  Transactions. 

Several  cases  of  polycoria  have  been  described,  though 
the  gaps  in  the  iris  have  not  been  usually  so  wide.  The 
case  is  an  interesting  one  from  a  developmental  point  of 
view,  and  two  explanations  suggest  themselves  to  account 
for  the  abnormality.  One  is,  that  the  iris  was  originally 
complete,  and  by  subsequent  atrophy  as  a  result  of  inflam- 
matory action  or  otherwise,  some  parts  have  disappeared, 
leaving  spaces  between  the  sound  tissue  ;  or,  on  the  other 
hand,  that  the  development  of  the  iris  has  been  incom- 
plete. The  latter  explanation  is,  I  think,  the  right  one, 
although  even  so  it  is  difficult  to  understand,  since  the 
iris  is  developed  from  the  pushing  forwards  of  a  circular 
layer  of  mesoblastic  tissue  between  the  lens  and  the  pos- 
terior surface  of  the  cornea,  and  we  should  expect  any 
obstruction  to  its  progress  to  be  equally  felt  all  round  the 
circumference,  as  is  the  case  in  aniridia;  and  we  must 
a —  iitne  that  instead  of  one  continuous  circle  the  meso- 
blastic tissue  was   pushed    forward    in    a  number   of   pro- 
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cesses  which  coalesced  in  the  centre  to  form  a  pupil.  The 
large  mass  of  pigment  at  the  outer  side  looks  as  if  uveal 
pigment  had  been  left  behind  after  elongation  of  the  iris 
tissue  anterior  to  it. 

The  main  interest  attaches  to  the  occurrence  of  glau- 
coma in  this  case. 

Two  cases  of  congenital  defects  of  the  iris,  associated 
with  glaucoma,  have  been  shown  before  this  Society,  one 
by  Mr.  Lang,  on  October  17th,  1889,  where  there  was  a  colo- 
boma  of  the  iris  and  lens  outwards  (K.),  and  the  other  by 
Dr.  Brailey,  on  June  12th,  1890,  where  there  was  aniridia, 
microphthalmos,  and  malformations  of  the  teeth  and  anus. 
Mr.  Collins  discusses  the  whole  subject  from  a  patho- 
logical point  of  view  in  two  papers  on  aniridia  and 
glaucoma  (one  in  the  Transactions  of  the  Ophthalmo- 
logic al  Society,  vol.  xiii,  p.  128,  and  the  other  in  the 
Ophthalmic  Review,  vol.  x,  p.  101).  In  all,  six  cases  are 
described,  three  of  which  were  traumatic,  and  four  of 
which  were  submitted  to  microscopical  examination.  He 
shows  conclusively  that  the  glaucoma  is  always  caused  by 
the  blocking  of  the  angle  by  the  stump  of  rudimentary 
iris.  This  case  represents  an  intermediate  stage  between 
glaucoma  in  cases  of  aniridia  and  chronic  glaucoma  in 
cases  where  iris  is   complete. 

{February  Uth,    1907.) 

Mr.  Lister  said  there  were  one  or  two  other  points  in 
the  case  which  he  would  like  to  draw  attention  to.  He 
considered  the  condition  to  be  very  rare.  The  pigmented 
tissue  seen  in  the  anterior  chamber  on  the  outer  and 
inner  sides  at  the  margin  of  the  cornea  was  very  similar 
to  the  pigmented  tissue  seen  in  the  case  shown  by 
Mr.  Fisher  about  six  years  ago  (vol.  xxi,  p.  1GG).  This 
case  had  no  glaucoma  at  first,  but  a  drop  of  homatropine 
put  into  the  eye  caused  glaucoma.  Mr.  Hepburn's  case 
was  also  related  to  the  condition  of  buphthalmos,  where, 
either  macroscopically  or  microscopically,  there  could  be 
seen  pigmented  tissue  going  from  the  back  of  the  cornea  to 
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the  anterior  surface  of  the  iris,  associated  with  glaucoma. 
With  regard  to  the  position  of  the  pupil  the  patient  was  very 
definite  that  at  one  time  the  pupil  was  in  the  centre,  but 
now  it  was  drawn  downwards.  He  thought  this  was 
difficult  to  explain.  He  did  not  know  whether  members 
of  the  Society  had  seen  many  cases  where  the  pupil,  when 
associated  with  congenital  deformities  of  the  iris,  had 
become  displaced  apart  from  operation,  inflammation,  or 
increased  tension.  He  did  not  think  that  the  increase  in 
tension  in  this  case  was  sufficient  to  account  for  the 
displacement.  Last  year  he  saw,  with  Mr.  Grimsdale,  a 
case  of  a  small  child  which  was  noted  at  birth  to  have 
a  small  coloboma  of  the  iris  up  and  out.  It  was  thought 
at  first  to  be  simply  a  case  of  coloboma  of  the  iris  occurring 
in  an  unusual  position.  By  degrees  the  pupil  was  dis- 
placed to  the  periphery,  and  when  later  he  saw  the  child, 
then  about  eighteen  months  old,  the  iris  was  drawn 
right  up  to  the  periphery,  like  a  case  of  cataract  extrac- 
tion in  which  the  iris  was  drawn  to  the  wound,  and  there 
was  no  sign  of  any  pupil.  There  was  glaucoma,  the  eye- 
ball was  enlarging,  and  as  it  was  also  causing  irritation 
it  was  removed.  This  case  was  also  interesting  in  its 
relation  to  that  form  of  coloboma  of  the  iris  with  a  bridge. 
He  had  seen  a  case,  a  little  time  ago,  where  the  bridge 
was  formed  of  well-marked  iris  tissue,  and  he  thought 
Mr.  Hepburn's  case  might  be  looked  upon  as  a  case  of 
multiple  colobomata  of  the  iris,  with  a  bridge  which  con- 
sisted of  a  well-formed  sphincter. 

Mr.  Treacher  Collins  said  that  some  years  ago  he 
attempted  a  classification  of  cases  of  polycoria  into  four 
clas.-es,  according  to  their  clinical  peculiarities.  The  first 
class  consisted  of  those  in  which  there  was  a  normal  pupil 
which  was  divided  into  two  parts  by  a  strand  of  pupillary 
membrane  stretching  across  it.  In  the  second  class  there 
were  cases  of  coloboma  with  a  bridge.  In  the  third  class 
were  cases  which  might  be  spoken  "t'  ;is  congenital  irido- 
dialysis,  where  there  was  ;i  central  normal  pupil,  and 
one  or    more   gaps    at   the    periphery  of    the    iris  ;    into 
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that  class  Mr.  Hepburn's  case  might  be  placed.  In 
the  fourth  class  were  cases  in  which  the  sphincter  of 
the  iris  was  intact,  but  in  which  there  were  openings 
in  the  iris  outside  it  not  going  up  to  the  ciliary  margin. 
He  published  one  such  case  in  the  article  on  "  Congenital 
Malformations/'  by  Mr.  Lang  and  himself,  in  Norris  and 
Oliver's  System  of  Diseases  of  the  Eye.  Another  case 
of  the  kind  had  been  described  by  de  Schweinitz.* 
The  case  recorded  by  de  Schweinitz  had  glaucoma  like 
Mr.  Hepburn's  case,  and  the  one  which  he  himself  had 
recorded  was  seen  to  have  anterior  synechias  coming- 
forward  at  the  periphery  of  the  anterior  chamber.  It 
was  easy  to  speculate  as  to  possible  causes  of  the  abnor- 
malities in  the  case  shown  this  evening,  and  he  would 
suggest  one  simple  way  in  which  the  condition  might 
have  been  brought  about,  namely,  by  a  failure  in  the 
formation  of  some  of  the  loops  of  vessels  which  bud  out 
of  the  ciliary  body  to  produce  the  stroma  of  the  iris,  so 
that  there  would  be  gaps  in  the  iris  where  these  vessels 
had  failed  to  form,  and  in  other  places  where  they  had 
developed  there  would  be  bands  of  iris  tissue  between 
the  gaps. 


3.   Four  cases  of  sympathetic  irritation  occurring  long  after 

injury. 

By  W.  C.  Kockliite,  M.D. 

Cask  1. — H.  E — ,  set.  40  years,  when  chipping  a  stone 
with  a  metal  chisel  in  1882  was  struck  in  the  left  eye  by 
a  foreign  body.  This  was  followed  by  severe  plastic  iritis 
and  blindness.  I  diagnosed  a  foreign  body  in  the  vitreous  and 
advised  excision  ;  as,  however,  three  of  the  most  eminent 
ophthalmic  surgeons  at  that  date  entirely  disagreed  with 
me,  the  eye  was  not  removed. 

*  Trans.  Amer.  Ophth.  8oc,  1891. 
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In  1893,  /.  e.  eleven  years  later,  he  received  a  blow  on 
the  damaged  eye  from  a  flying  pot  pigeon,  which  set  up 
some  slight  conjunctivitis  which  quickly  subsided. 

Again  in  1896  he  damaged  the  same  eye  against  a  thorn, 
lacerating  the  cornea,  but  this  cleared  up  in  a  week.  The 
following  four  years  the  other  (right)  eye  had  frequent 
attacks  of  conjunctivitis  on  the  slightest  provocation,  such 
as  sitting  by  an  open  window  or  driving  in  an  open 
carriage,  etc. 

I  next  saw  him  in  May,  1900,  after  a  voyage  across  the 
channel,  with  well-marked  sympathetic  irritation  and  some 
K.I'.  The  X  rays  showed  a  foreign  body,  and  the  left 
eye  (with  ossified  choroid)  was  excised  June,  1900,  since 
which  the  right  eye  has  remained  normal,  and  he  now  has 
the  skiagram  and  foreign  body  (steel)  mounted  in  his 
dressing-room  with  the  inscription:  "I  carried  this  beast 
in  my  eye  eighteen  years." 

Case  2. — F.  G — ,  aet.  28  years,  received  in  1884  a 
punctured  wound  of  the  right  eye,  by  the  common  accident 
of  untying  the  knot  of  his  boot-lace  with  a  pocket-knife 
(or  more  commonly  a  kitchen  steel  fork),  after  which  the 
eye  became  completely  disorganised.  For  twenty-two 
years  (i.  e.  until  September  5th,  1906)  he  appears  to  have 
had  no  symptoms  of  irritation  of  the  left  eye,  when  on 
this  date  he  received  a  splash  of  some  hot  acid  used  in 
his  employment  into  his  damaged  eye. 

This  not  only  irritated  the  disorganised  right  eye,  but 
clearly  set  up  sympathetic  inflammation  in  the  other.  I 
saw  him  November  12th,  1906,  with  acute  iritis,  complete 
synechia',  and  dense  K.P.  of  the  left  eye,  and  as  there 
was  no  perception  of  light  in  the  right  eye  it  was 
excised.  The  choroid  was  almost  completely  ossified. 
The  left  eve  at  once  quieted  down,  but   the  K.P.  remains 

N  ■  Go- 

Case  3. — R.  S — ,  aet.  60  years.  Fifty-one  years  ago 
(18-55)  he  was  struck    in   the   left    eye   by  a   piece  of  stone 
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followed  by  dense  cataract  and  no  perception  of  light  ; 
he  was  myopic,  10  D.  in  the  right  eye. 

In  January,  1007,  he  came  with  left  eye  glaucomatous, 
dense  yellow  cataract,  no  anterior  chamber,  cornea  opaque, 
soft,  and  ulcerating,  complete  synechia1,  pain,  T.  +  1. 
Right  eye,  transient  amblyopia,  frequent  conjunctivitis, 
slight  K.P.  ;  V.  -!%. 

On  February  19th,  1907,  the  left  eye  was  excised, 
showing  almost  complete  detachment  of  retina  with  con- 
siderable thickening  of  iris  and  ciliary  body.  I  hilly 
expected  to  find  a  fragment  of  stone,  especially  as  there  was 
an  appearance  of  a  foreign  body  in  the  angle  of  the  anterior 
chamber.  Whether  I  missed  it  or  not  I  cannot  say,  but 
certainly  it  was  not  found.     The  right  eye  is  already  normal. 

Case  4. — W.  H — ,  set.  56  years.  Twenty-eight  years  ago 
(1879)  1  saw  this  patient,  a  blacksmith,  who  had  received 
a-  blow  on  the  left  eye  when  welding  some  hot  metal  ;  he 
had  a  slight  scar  on  the  cornea,  and  intra-ocular  haemor- 
rhage; this  latter  cleared  up,  but  some  iritis  continued  for 
a  time,  and  a  foreign  body  in  the  vitreous  was  diagnosed. 

1  advised  excision.  He  was,  however,  persuaded  not  to 
have  this  done. 

He  appears  to  have  had  no  inconvenience  until  November 
19th,  1906  (twenty-eight  years  after  the  injury)  when  the 
injured  eye  became  very  tender  to  the  touch,  with  frequent 
dimness  of  vision  of  the  good  eye. 

I  saw  him  on  February  1st,  1907,  and  on  examination 
K.  V.  c  —  2  D.  =  y^-  and  J.  1.  Slight  conjunctivitis, 
no  synechia,  no  K.P.,  no  pain,  pupil  normal,  good  anterior 
chamber,  tension  normal,  projection  good.  His  optic  disc 
had  a  very  glaucomatous  appearance,  which,  on  reference 
to  my  notes  in  1879,  I  found  then  to  have  been  in  the 
-;inie  condition.  For  retinoscopy  purposes  I  ordered  two 
drops  of  atropine  at  an  interval  of  twelve  hours.  The 
X  rays  showing  a  doubtful  foreign  body  in  the  left  eye, 
which  was  shrunken,  hard,  and  tender,  with  no  perception 
of  light;  1  excised  the  eye  February  5th,  1907. 


CASES    OK    SYMPATHETIC    IRRITATION.  (J  1 

The  eye  was  rather  shrivelled  and  contained  the 
thickest  ossification  of  the  choroid  I  have  ever  seen, 
measuring  ]  in.  at  the  posterior  pole,  gradually  thinning  to- 
wards the  ciliary  processes.  There  was  a  long  bony 
canal  traversed  by  the  optic  nerve.  In  the  hollow  of  this 
bony  cup  the  remains  of  the  vitreous  and  retina,  as  a 
dense  fibrous  mass,  encapsuled  a  small  circular  piece  of 
steel  with  ragged  edges,  measuring  about  2  mm.  in  dia- 
meter and  A  mm.  in  thickness.  On  testing  the  vision 
one  week  after  the  excision  to  my  surprise  I  found  he 
could  only  count  fingers  in  the  outer  side  of  the  field,  and 
there  was  no  descemetitis,  slight  conjunctivitis,  media 
clear,  T  +  ?.  He  then  stated  his  vision  failed  directly 
after  using  the  atropine.  I  proposed  an  iridectomy,  which 
he  declined. 

On  February  20th  his  projection  was  almost  normal 
and  he  counted  fingers  at  5  in.,  more  distinctly  to  the  outer 
side.  1  still  urged  iridectomy, but  owing  to  the  improve- 
ment in  his  vision  he  still  refused,  and  nothing  has  been 
done  at  present,  and  the  vision  is  improving. 

Concerning  this  case  I  am  somewhat  dubious  as  to 
whether  this  was  a  true  case  of  sympathetic  disease,  in  spite 
of  the  steel  being  found  in  the  injured  eye,  and  especially 
as  suspicious  glaucomatous  symptoms  showed  themselves 
after  the  use  of  atropine;  but  against  this  the  glaucoma 
was  certainly  not  acute,  and  the  field  was  defective  to  the 
inner  side  as  against  the  more  common  outer  half,  never- 
theless the  usual  sympathetic  symptoms  were  not  typically 
present. 

A  further  question  also  arises  whether  the  foreign  body 
Or  the  ossified  choroid,  or  one  or  both,  were  responsible 
for   the  sympathetic  irritation  in  the  above  cases. 

On  looking  up  the  report  of  the  committee  of  this 
Society  on  sympathetic  ophthalmia,  contained  in  vol.  vi  of 
the  Transactions,  in  reply  to  the  question,  "What  is  the 
longest  period  that  elapsed  between  the  original  injury 
and  sympathetic  ophthalmia,"  out  of  200  recorded 
cases   I  only    find  seven   in    which    sympathetic    symptoms 
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showed   themselves  at  a  lunger  period  than  twenty-eight 
years. 

In  four  the  exciter  had  corneal  ulceration  and  no  injury, 
and  three  were  traumatic  ;  but  in  no  case  was  a  foreign 
body  found  after  excision  ;  in  fact,  in  all  the  recorded  cases 
where  a  foreign  body  was  found  the  sympathetic  symptoms 
appeared  at  a  much  earlier  date.  So  that  assuming  my 
last  case  was  sympathetic,  twenty-eight  years,  and  with- 
out doubt  my  first  case  was  purely  sympathetic,  eighteen 
years,  the  two  appear  to  be  about  the  longest  recorded 
cases  of  non-appearance  of  sympathetic  symptoms  in 
which    the  exciter  contained  a  foreign  body  (steel). 

Regarding  the  other  two  cases,  of  punctured  wound  and 
injury  by  a  piece  of  stone,  with  disorganised  eyes,  they 
seem  to  me  to  be  worth  recording  as  proving  how  long  a 
period  may  elapse  without  the  appearance  of  sympathetic 
irritation,  viz.,  twenty-two  and  fifty  years  respectively. 

{March  Uth,  1907.) 

As  bearing  on  the  above  I  have  last  week  had  two 
somewhat  unusual  results  of  injury,  namely,  completely 
calcareous  lens  and  ?  ossified  iris. 

In  the  first  case  the  patient,  set.  38  years,  who  was  a 
great  athlete,  fencer,  and  champion  boxer,  gave  the 
following  history. 

At  the  age  of  18  years,  i.  e.  twenty  years  ago,  the 
vision  of  the  left  eye  became  misty  (probable  traumatic 
cataract),  gradually  becoming  denser,  and  in  two  years  he 
could  barely  see  light  from  dark,  but  had  no  redness, 
pain  or  inconvenience  until  April,  1906,  when  he  evidently 
had  an  attack  of  glaucoma,  previous  to  which  he  states 
the  pupil  of  the  eye  was  dense  yellow  white. 

This  glaucomatous  attack  seems  to  have  cleared  up, 
and  the  eye  remained  quiet  until  about  the  middle  of 
February  last,  when  he  had  a  second  attack  of  glaucoma, 
and  came  under  my  notice  on  March  5th  with  a  very 
angry-looking    eve,   intense  ciliary  congestion,    absolutely 
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no  anterior  chamber,  and  T.  +  3  with  very  great  pain  ; 
no  perception  of  light.     The  eye  was  excised  March  7th. 

On  examination  the  lens  was  completely  calcareous,  and 
is  such  a  good  specimen  that  I  thought  I  would  bring  it 
for  the  inspection  of  any  member  who  has  not  seen  a 
similar  case. 

In  the  second  case,  that  of  a  child,  a?t.  10  years,  who 
had  evidently  had  iridocyclitis,  etc.,  the  sequel  to  a 
needling  for  high  myopia  at  another  hospital  three  and  a 
quarter  years  previously,  the  eye  was  shrinking  and 
T.  —  2,  and  excised  March  8th  last. 

On  examination  after  removal  I  found  a  totally 
?  ossified  iris  with  (what  I  take  to  be)  the  anterior  cap- 
sule of  the  lens  adherent  to  its  posterior  surface;  I  shall, 
however,  be  glad  to  know  from  those  better  able  to  judge 
than  myself,  whether  they  consider  this  to  be  a  correct 
description  of  the  specimen.  I  venture  also  to  pass  this 
round  as  at  least  being  unusual,  for  I  find  no  allusion  to  this 
condition  in  any  text-book  or  recent  pathology  except  so  far 
that  Parsons  states  :  "  Bone  formation  has  been  reported 
in  every  tissue  of  the  eye  except  the  cornea."  Neverthe- 
less, personally  I  have  never  previously  met  with  an 
ossified  or  calcined  iris  in  which  the  choroid,  so  far.  as  I 
could  judge  by  the  naked  eye,  was  healthy. 

Parsons,  in  his  recent  Pathology,  states  "  re  ossifica- 
tion "  :  "  That  Knapp  (1871)  pointed  out  that  bone  for- 
mation of  the  choroid  usually  ceases  at  the  ora  serrata, 
and  further  that  other  parts  of  the  uveal  tract  and  of  the 
eye  do  not  undergo  ossification."  Parsons,  however,  adds  : 
"  The  ossification  of  the  choroid  is  especially  frequent  in 
cases  in  which  cyclitis  has  been  the  prominent  eai-ly 
feature.  Hence  most  often  observed  in  shrunken  globes." 
This,  doubtless,  is  the  experience  of  all,  especially  with 
traumatism,  and,  as  before  mentioned,  was  the  condition  in 
the  above  case.  How  far,  however,  this  cyclitis  with 
minus  tension  would  predispose  to  a  bony  formation  in  the 
iris  is  a  matter  for  pathologists  to  decide,  and  one  on 
which  1  do  not  venture  to  offer  any  suggestion. 
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In    each  of  the  above   the  other  eye  was   normal,    the 
myopia  of  the  one  case  being  excepted. 

Mr.  Treacher  Collins  said,  with  regard  to  the  sympa- 
thetic cases,  he  understood  Mr.  Rockcliffe  to  refer  to 
them  as  sympathetic  irritation,  but  he,  Mr.  Collins, 
thought  three  of  them  were  sympathetic  inflammation,  as 
there  was  keratitis  punctata  in  the  sympathising  eye. 
The  fourth  case,  if  he  understood  rightly,  had  symptoms 
of  glaucoma.  He  did  not  know  whether  Mr.  Rockcliffe 
meant  members  to  infer  that  the  glaucoma  was  produced 
sympathetically  after  the  operation  on  the  eye.  They 
knew  that  very  often,  after  the  shock  of  an  operation  on 
one  eye  in  glaucoma,  an  exacerbation  of  symptoms  was 
excited  in  the  other  eye.  He  thought  that  there  might 
be  some  similar  explanation  in  this  case ;  after  excision 
there  was  some  shock  which  excited  an  exacerbation  of 
glaucomatous  symptoms  in  the  second  eye. 

With  regard  to  the  specimen  handed  round,  which 
Mr.  Rockcliffe  thought  was  ossification  of  the  iris,  he, 
Mr.  Collins,  had  never  seen  a  specimen  in  which  there 
had  been  bone-formation  in  the  iris.  It  was  not  un- 
common to  find  bone  in  a  cyclitic  membrane.  There  was 
;i  tag  projecting  from  the  back  of  the  specimen,  which 
looked  like  the  stump  of  a  funnel-shaped  detached  retina, 
and  the  hard  substance  seemed  to  be  between  the  expan- 
sion of  that  funnel-shaped  tissue  and  the  back  of  the  iris. 
Therefore  it  might  be  either  a  piece  of  bone  in  a  cyclitic 
membrane  or  it  might  be  calcareous  deposit  in  the  remains 
of  the  lens.  The  lens,  he  understood,  had  been  needled 
for  myopia,  and  in  the  capsule  of  the  lens  there  might 
have  been  some  lens  matter  left  which  had  a  hard 
calcareous  deposit  in  it.  He  suggested  that  the  specimen 
should   be  submitted    to  careful  microscopic  examination. 

Dv.  Rockliffk,  in  reply,  agreed  that  it  was  more 
correct  to  call  the  three  first  cases  sympathetic  inflamma- 
tion. Tt  was,  however,  the  cause  of  the  defect  of  vision 
in  the  right  eye,  after   excision  of  the  left  eye,  in  the  last 


CYSTS    OF    THE    PARS    CILIARIS    RKTINJE.  95 

of  the  four  cases  that  troubled  him,  i.e.  was  this  due  to 
glaucoma  or  sympathetic  irritation  ?  the  symptoms  being" 
incomplete  for  either.  Referring  to  the  ?  ossified  iris, 
Mr.  Coats  had  kindly  offered  to  examine  the  specimen. 


4.   Cysts  of  the  pars  eiliaris  retinae. 
By  A.  R.  Brailey. 

Notwithstanding  the  comparative  frequency  with  which 
specimens  are  found  presenting  the  appearances  of  cysts 
of  the  epithelium  of  the  ciliaiy  body  little  seems  to  be 
known  of  the  pathology  of  these  structures. 

The  literature  on  the  subject  is  extremely  scanty; 
must  recent  writers  appear  to  have  drawn  largely  upon 
Kuhnt's  paper  (1)  published  in  1881,  on  the  "  Senile 
Alterations  of  the  Ciliary  Body,"  in  which  he  describes 
such  cysts  as  being  not  infrequently  found  in  senile,  but- 
otherwise  normal  eyes,  or  accompanied  by  other  old-age 
changes  such  as  hypertrophy  of  the  ciliary  processes  and 
proliferation  of  their  epithelium. 

It  has  long  been  known  that  similar  cysts  are  some- 
times found  in  eyes  removed  shortly  after  evacuation  of 
the  aqueous. 

The  subject  is  of  some  importance  since  Schieck  (2) 
has  reported  a  case  in  which  one  of  these  cysts  so  closely 
resembled  a  sarcoma  of  the  ciliary  body  that  the  eye  was 
removed.  It  is  also  of  interest  in  the  possibility  of  its 
throwing  some  light  on  the  secretion  of  the  aqueous. 

By  the  kindness  of  Professor  Fuchs,  of  Vienna,  I 
obtained  twenty  examples  of  these  formations  for  exa- 
mination, but  since  this  collection  is  the  result  of  many 
years'  observation  I  have  been  unable,  with  the  exception 
of  one  case,  to  procure  any  of  the  original  material  for 
the  purpose  of  serial  sections. 

In  mounted  sections  the  only  reliable  evidence  of  the 
presence  of    a  true  cyst    is  thai    afforded  by  a  series    of 
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sections  or  the  presence  of  definite  cyst  contents  differing 
in  structure  or  staining  reaction  from  those  of  the 
posterior  chamber.  In  the  absence  of  the  latter  it  is 
impossible  in  the  case  of  a  single  section  to  prove  that 
the  appearances  are  really  due  to  the  presence  of  a  cyst 
and  not  to  any  one  of  the  conditions  presently  to  be 
described. 

Even  when  serial  sections  have  been  made  it  is 
extremely  difficult  to  prove  conclusively  the  presence  of  a 
cyst  since  the  delicacy  of  its  inner  wall,  consisting  of  but 
two  or  three  layers  of  stretched  and  flattened  epithelial 
cells,  necessitates  the  examination  of  every  section. 

In  the  specimen,  which  was  cut  in  series,  every  section 
was  kept  and  the  presence  of  numerous  cysts  unmistak- 
ably proved  although  the  cyst  contents  had  been  lost 
during  the  preparation  of  the  specimen. 

The  following  are  the  conditions  which  may  simulate 
cystic  formations  : 

(1)  Simple  depressions  in  or  between  neighbouring 
processes. 

(2)  Contact  without  true  union  of  adjacent  processes. 

(3)  Free  bands  of  proliferated  epithelial  cells  stretch- 
ing between  the  processes  or  forming  festoons  on  the  flat 
part  of  the  ciliary  body. 

(4)  Fibres  of  the  zonula,  anterior  limiting  membrane 
of  the  vitreous,  or  fibrous  bands  of  new  formation  uniting 
the  processes.  Such  cases  are  easily  distinguished  by  the 
absence  of  epithelial  cells. 

My  specimens  are  those  remaining  after  exclusion,  as 
far  as  possible,  of  these  conditions  from  a  large  number 
of  cases. 

They  include  such  a  diversity  of  pathological  conditions 
thai  it  is  impossible  to  come  to  any  conclusion  as  to  the 
relative  frequency  of  the  cysts,  so  I  have  attempted  a 
classification  merely  upon  their  apparent  mode  of  origin. 

Before  discussing  the  various  factors  in  their  origin  we 
must  first  consider  a  few  general  points  in  their  pathology. 

The  hypertrophy  of  the  processes  an3  multiplication  of 
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the  epithelium  mentioned  by  Kuhnt  as  occurring  in  senile 
eyes  are  present  in  my  specimens,  which  include  eyes  of 
most  diverse  ages,  in  6,  or  30  per  cent. ;  proliferation  with- 
out hypertrophy  is  found  in  7,  or  35  per  cent.  ;  hyper- 
trophy alone  in  only  one  case.  These  two  changes  are 
certainly  most  common  in  senile  eyes. 

It  is,  however,  difficult  to  decide  when  definite  changes 
in  either  of  these  directions  are  to  be  recognised,  si  net-  we 
have  no  standard  of  development  to  guide  us,  and  in  all 
specimens  the  epithelium  must  be,  of  necessity,  in  some 
part  cut  obliquely  and  so  produce  the  appearance  of 
multiplication.  I  have,  therefore,  only  included  most 
marked  instances  under  these  headings. 

The  proliferation  seems  almost  invariably  limited  to 
the  cells  of  the  non-pigmented  layer,  the  cells  of  the  outer 
or  pigmented  layer  in  only  one  specimen  showing  multipli- 
cation, and  in  this  case  the  change  was  confined  to  those 
cells  forming  the  outer  wall  of  a  cyst. 

It  is  true  that  at  the  apices  of  the  processes  where  this 
change  is  most  frequent  the  outer  layer  may  also  be  pro- 
liferated, since  its  cells,  here  devoid  of  pigment,  are 
practically  indistinguishable  from  those  of  the  inner 
layer,  yet,  in  cases  where  the  multiplication  occurs  near 
the  bases  of  the  processes,  it  is  always  the  unpigmented 
Layer  alone  that  is  affected. 

Another  change  which  is  not  infrequently  found  is 
vacuolation  of  the  bodies  of  the  cells,  the  cell  nucleus  being 
pushed  to  one  side.  One  form  of  cyst  apparently  owes 
its  origin  to  this  change,  which  is,  however,  often  present 
apart  from  cystic  formation. 

The  vacuoles  are  probably  filled  with  a  clear  homo- 
geneous fluid. 

This  change  is  also  practically  limited  to  the  cells  of 
the  non-pigmented  layers  ;  it  is  present  in  five,  or  25  per 
cent,  of  my  casus. 

Proliferation  is  most  common  near  the  apices  of  the 
processes,  vacuolation  near  their  bases,  i.e.  where  cysts  are 
most  frequently  situated. 

VoL     XXVII.  7 
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We  must  now  consider  the  parts  played  by  these 
changes  in  the  formation  of  cysts. 

The  obvious  possibilities  of  origin  are  the  following  : 

(1 )  Simple  detachment  of  the  non-pigtnonted  epithelium. 
(1  a)   Detachment    of     both    pigmented    and    non-pig- 

mented  layers. 

(2)  Proliferation  of  the  epithelial  cells  with  the  forma- 
tion of  a  cyst  cavity  in  the  centre  of  the  proliferated  mass. 

(3)  Proliferation  and  union  of  the  cells  of  adjacent 
processes  leading  to  the  shutting  off  of  a  portion  of  the 
posterior  chamber. 

Kuhnt  states  that  the  most  common  mode  of  origin  of 
the  cysts  in  senile  eyes  is  by  separation  of  the  two  epi- 
thelial layers  from  each  other,  and  less  frequently  by 
the  separation  of  both  layers  from  the  underlying  ciliary 
body.  I  have  not  been  able  to  find  a  single  instance  of 
this  latter  mode  of  origin  amongst  my  specimens ;  in  fact, 
the  connection  between  the  pigmented  cell-layer  and  the 
ciliary  body  itself  seems  to  be  such  an  intimate  one  that 
their  separation  never  occurs. 

In  an  endeavour  to  settle  this  point  I  examined  100 
cases  of  chronic  irido-cyclitis  in  which  the  contraction  of 
the  new-formed  fibrous  tissue  might  be  expected  to  lead 
to  the  separation  of  one  or  both  layers,  yet  in  no  case  was 
more  than  the  non-pigmented  layer  detached ;  in  cases, 
too,  in  which  a  severe  intra-ocular  hemorrhage,  such  as 
one  following  injury,  has  led  to  separation  of  the  epithelium, 
it  is  the  non-pigmented  layer  alone  that  is  affected. 

With  this  exception  I  have  been  able  to  find  instances 
of  all  the  above-mentioned  theoretical  modes  of  origin,  and 
under  these  headings  I  have  attempted  a  classification. 

The  structure  of  the  inner  wall  of  the  cyst  is  apparently 
the  same  in  all  varieties.  It  consists  of  one,  two,  or  more 
layers  of  non-pigmented  cells  which  have  lost  their  typical 
columnar  form  and  become  flattened,  the  cell  outlines  at 
the  same  time  being  rendered  indistinct.  Occasionally 
pigment  granules  are  found  scattered  irregularly  in  and 
between  the  cells. 
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The  great  coherence  between  the  cells  is  shown  by  the 
cases  reported  by  Greeff  (3)  and  Schieck  (2),  in  which  the 
cysts  were  watched  for  months  in  the  living  eye. 

I  will  now  briefly  mention  the  different  varieties  with 
their  characteristic  features  : 

(1)  Cysts  arising  by  simple  detachment  of  the  non- 
pigmented  layer. 

This  variety  is  easily  distinguishable  from  those  of 
different  origin,  but  in  single  sections  it  is  difficult  to 
separate  the  cases  of  apparent  cystic  formation  due  to 
detachment  of  the  epithelium  by  traction  or  trauma. 
This  difficulty  is  especially  great  since  definite  cyst  con- 
tents are  rarely  present.  Of  eight  specimens  of  this  form 
of  cyst  in  only  three  was  this  the  case. 

The  distinguishing  features  of  this  variety  are,  that 
the  inner  wall  is  formed  of  but  a  single  layer  of  non-pig- 
mented  cells,  the  outer  by  the  ciliary  body  or  its  processes 
covered  by  the  unaltered  pigmented  layer,  whilst  prolifera- 
tion and  vacuolation  are  absent. 

It  is  this  variety  that  is  frequently  found  shortly  after 
evacuation  of  the  aqueous,  often  in  association  with  oedema 
of  the  anterior  part  of  the  retina. 

Forty  per  cent,  of  my  specimens  belong  to  this  class,  six 
being  situated  on  or  between  the  processes,  usually  near 
their  bases,  and  two  on  the  pars  plana  of  the  ciliary  body. 

The  infrequency  with  which  definite  cyst  contents  are 
present  is  interesting,  in  that  if  wre  accept  the  view  that 
the  secretion  of  the  aqueous  is  an  active  function  of  the 
epithelium,  Ave  should  expect  that  the  contents  of  these 
cysts,  having  to  pass  through  but  one  of  its  layers,  would 
be  a  fluid  intermediate  in  composition  between  the  albumin- 
rich  lymph  of  the  ciliary  body  and  the  practically  albumin- 
free  aqueous,  yet  they  appear  to  have  no  greater  power 
of  coagulation  than  the  latter. 

(2)  Proliferation  of  the  epithelial  cells  with  the  forma- 
tion of  a  cyst  cavity   in  the  centre  of  the  proliferated  mass. 

This  form  differs  from  the  preceding  in  the  structure 
of  its  outer  wall,  which  is  composed  of  both  layers  of  cells, 
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the   outer  pigmented  unaltered,  the   inner  non-pigmented 

either  normal,  proliferated,  or  vacuolated ;  the  latter, 
however,  may  be  so  flattened  by  pressure  as  to  be  scarcely 
recognisable. 

Probably  we  have  in  this  class  two  different  modes  of 
origin  :  either  the  cyst  is  formed  by  fluid  merely  collecting- 
bet  ween  the  cells,  or  the  central  cells  undergo  the  vacuo- 
lation  already  described,  and  by  their  destruction  the 
cyst  arises. 

The  origin  by  the  latter  process  may  be  difficult  to 
identify  in  the  fully-developed  cyst,  but  in  most  specimens 
evidences  of  other  cysts  in  the  course  of  formation  can  be 
seen,  and  the  whole  process  of  proliferation,  vacuolation 
of  the  central  cells  with  their  final  destruction  and  the 
formation  of  a  cyst  cavity  can  be  followed  out. 

The  cyst  thus  formed  probably  increases  in  size  either 
by  a  continuation  of  the  same  processes  or  by  the  accumu- 
lation of  fluid  within  it. 

Twenty-five  per  cent,  of  my  specimens  belong  to  this 
class,  in  two  of  which  definite  cyst  contents  are  present. 

(3)  Cysts  arising  by  multiplication  and  union  of  the 
epithelial  cells  of  adjacent  portions  of  the  ciliary  body. 

As  in  the  previous  variety  various  stages  in  their 
production  can  be  seen  in  the  same  specimen. 

The  first  step  is  that  the  proliferated  cells  of  adjacent 
processes  come  into  contact  either  owing  to  temporary 
engorgement  or  hypertrophy  of  the  latter  ;  next,  fusion 
occurs  between  the  cells  ;  and  finally,  by  the  continuation 
of  these  processes  a  portion  of  the  posterior  chamber 
becomes  shut  off  from  the  remainder,  and  so  a  cyst  arises 
which  subsequently  increases  in  size  by  the  accumulation 
of  fluid  within  it.  The  outer  Avail  of  these  cysts  is 
therefore  formed  by  both  layers  of  epithelium,  the  inner 
layer  possibly  showing  some  multiplication. 

Obviously  in  a  single  section  a  large  number  of  what 
are  apparently  cysts  having  this  mode  of  origin  are 
merely  bridges  of  cells  or  intermediate  stages  in  cyst 
formation  ;  yet  that  true  cysts  do  arise  in   this  manner  is 
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shown  by  the  fact  that  this  was  the  variety  present  in  the 
case  in  which  serial  sections  were  made,  and  in  two  other 
cases  the  cyst  contents  were  obviously  different  to  those 
in  the  posterior  chamber. 

Seven,  or  35  per  cent.,  of  my  cases  belong  to  this  variety. 

References. 

( 1 )  Kfhnt. — "  Atropine  des  Uvealtractus,"   Zehender's 
Hin.  MonatsbL,  1881,  Bei  heft. 

(2)  Schieck. — Klin.  MonatsbL  fur  Augenheilkunde,  xlii, 
Bd.  ii,  s.  341. 

(3)  Greeff. — "Zur  Kenntnissder  intraocularen  Cysten," 
Archiv  f.  Augenheilk.,  Bd.  25. 

{Read  March  Uth,  1907.) 

(1)    Cysts  arising  by  simple  detachment  of  the  unpigmented 
epithelium. 

(a)  Situated  on  the  corona  ciliaris. 


No. 
1 

Specimen. 

Size. 

Contents. 

Remarks. 

Myopic  eye  7  D. 

Enlarged 

Nil 

Slight     vacuolation. 

Cysts  by  union  also 

present. 

2 

Chronic  traumatic 
iridocyclitis 

Normal 

Nil 

Marked  hypertrophy 

of  processes  with 
branching  and  pro- 
liferation at  apices. 

3 

Glaucoma  simplex. 
Iridectomy 

Normal 

Nil 

Ciliary  body  atro- 
phic. No  prolifera- 
tion or  vacuolation. 

4 

Sarcoma    of    cho- 
roid ;  detach- 
ment of  retina 

Normal 

Coagulated 
lymph 

5 

Chronic  irido- 
cyclitis 

Shrunken 

Nil 

Processes  long  and 
branching. 

6 

Traumatic  irido- 
cyclitis 

Shrunken 

Deeply 

stained  with 
eosin 

(b)   Situated  upon  pars  plana. 

7  Eupture  of  cornea,      Normal      Coagulated  — 
expulsive  luemor-                          lymph  with 

rhage.  blood-cells 

8  Traumatic  irido-        Normal  Nil  Lymph  in  posterior 

cycliti.s.  chamber. 
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(2)   Arising  by  proliferation  and  vacuo!  at  ion. 


No. 

Specimen. 

Size. 

( ''intents. 

Remarks. 

9 

Slight  xerosis 

Normal 

Fibres 
?  zonula 

Non-pigmented  cells 
of  outer  wall  seve- 
ral layers  deep, and 
showing  vacuola- 
tion. 

10 

Senile  cataract 

Normal 

Different  to 

Vacuolation  only  at 

glaucoma 

those  in 
posterior 
chamber 

bases  of  processes; 
cysts  arising  by 
union  also  present. 

11 
12 

? 
Herpetic  ulcer 

? 
Normal 

Nil 
Fibrilke 

Cysts  by  union  also 
present. 

Processes  long  and 
branching.  Vacuo- 
lation most  marked 

13 

? 

Normal 

Nil 

near  cyst. 
Processes   long   and 
branching.      Cysts 
by  union  also  pre- 
sent.     (Edema    of 
retina. 

(3)    By  proliferation  and  union  of  adjacent  processes. 


No. 

Specimen. 

Size. 

Contents. 

Remarks. 

14 

Senile  eye 

Normal 

Nil 

Ciliary  body  atro- 
phic ;  processes  long 
and  branching. 

15 

Cataract  extrac- 

Normal 

Fibres 

Ciliary    body    some- 

tion 

?  zonula 

what  atrophic. 

16 

Wound  of  cornea, 

Normal 

<  Joagulated 

Enormous  prolifera- 

prolapse of  iris 

lymph  with 
blood-cells 

tion  ;  in  some  places 
proliferated  cells 
have  burst  through 
hyaloid. 

17 

Pannus  trachoma- 
tosus 

Normal 

Nil 

— 

IS 

? 

Small 

A  few  fine 
fibrillae 

Ciliary  body  atro- 
phic ;  processes  long 
and  branching. 

111 

Sarcoma  of  cho- 

Normal 

Deeply 

Proliferation      most 

roid  ;  glaucoma 

stained 

coagulated 

fluid 

marked  at  apices  ; 
processes  long  and 
branching.  No  va- 
cuolation. 

20 

Aphakic  eye 

Normal 

Nil 

— 
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5.   Case  of  rupture  of  the  pectinate  ligament. 
By  Leslie  Buchanan. 

In  March,  1903,  I  brought  before  the  notice  of  this 
Society  the  results  of  the  pathological  examination  of  five 
eyes  in  which  rupture  of  the  pectinate  ligament  had 
occurred  in  consequence  of  injuries  by  blunt  objects.  As 
I  think  that  the  remarks  made  at  that  time  still  hold  good, 
there  is  nothing  to  be  added  to  them  except  that  the 
experience  of  two  other  cases  has  led  to  the  view  that 
such  injuries  almost  inevitably  lead  to  loss  of  the  eye. 

In  the  case  which  I  bring  before  you  now  the  appear- 
ance of  the  eye  at  once  gave  me  the  impression  that  such 
an  injury  had  occurred  and  it  was  watched  with  particular 
interest. 

J.  C — ,  a  man,  set.  59  years,  was  struck  on  the  left  eye  by 
the  handle  of  a  broom  on  June  29th,  1906.  Pain  was  severe. 
There  was  a  cut  of  the  margin  of  the  lower  lid,  and  the 
conjunctiva  was  lacerated  at  the  nasal  side.  The  cornea 
was  slightly  hazy,  the  pupil  was  dilated  and  seemed  to  be 
displaced  to  the  nasal  side.  The  iris  was  tremulous  and 
the  anterior  chamber  was  shallow  at  the  nasal  but  not  at 
the  temporal  side.  Tension  plus.  O.E.  Fundus  dimly 
seen  owing  to  haze  of  the  media.  Apparently  there  was 
no  separation  of  the  retina  or  large  haemorrhage. 

The  further  course  of  the  case  may  be  shortly  given  as 
follows  :  The  media  cleared  up  well  and  the  retinal  vessels 
could  be  focussed  with  +  12  D.  Pain  continued  bad 
and  tension  increased  to  +  2.  The  lens  was  found  to  be 
lying  free  in  the  fundus.  The  iris  became  retracted  still 
further  to  the  nasal  side,  giving  the  appearance  of  a  large 
coloboma.  Later,  a  small  ectasia  of  the  sclera  developed 
at  the  upper  part,  and  as  the  vision  only  amounted  to  dim 
perception  of  light  and  the  other  eye  was  beginning  to 
become  irritable,  the  injured  one  was  excised  curly  in 
January,  1907. 
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The  following-  is  an  abstract  from  the  pathologist's 
report  on  the  eye:  "  The  eyeball  measures  27  mm.  in 
the  antero-post.,  24'5  mm.  in  the  vert,  and  25*5  mm. 
in  the  lateral  diam.  It  presents  a  distinct  ectasia  along 
the  superior  and  nasal  border  of  the  cornea  and  another  in 
the  temporal  side  of  the  globe  in  the  region  of  the 
equator.  The  lens  is  freely  movable  in  the  vitreous.  The 
optic  nerve  is  found  to  be  deeply  cupped.  The  retina  and 
choroid  are  in  situ. — W.  B.  I.  Pollock." 

I  made  sections  of  a  portion  of  the  anterior  segment  of 
the  globe  at  the  nasal  side  and  found  the  following  appear- 
ances :  The  pectinate  ligament  is  ruptured  and  the 
ciliary  body,  carrying  with  it  the  iris,  has  slipped  back- 
wards and  outwards  along  the  sclera  for  about  1  mm. 
A  few  of  the  inner  layers  of  the  sclera  have  been  torn  and 
the  base  of  the  iris  is  pressed  into  the  little  hollow  thus 
formed.  (Read  May  25th,  1907.) 


6.  A  case  of  sympathetic  ophthalmitis  treated  by  recognised 
methods  and  afterwards  for  two  relapses  by  acetozone- 
hydro-therapeusis  with  good  result. 

By  Charles  Wray. 

R.  W.  B — ,  get.  31  years.  The  patient  got  a  foreign 
body  in  his  right  0}*e  on  June  3rd,  1903,  and  was 
admitted  into  a  large  general  hospital  on  the  9th,  when 
it  was  successfully  removed  and  an  iridectomy  performed 
at  the  same  time.  On  June  23rd  vision  was  y^-  and  tension 
normal.  lie  then  attended  as  an  out-patient  until  July 
23rd,  when  he  was  found  to  be  suffering  from  sympathetic 
ophthalmia.  The  following  shows  the  result  of  the  ti-eat- 
ment  at  the  first  hospital.  It  consisted  essentially  in  the 
use  of  atropine  locally  and  the  administration  of  mercury, 
either  as  injections  or  by  the  usual  methods  : 
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Right.  Left. 


1903,  September    3  .  -3% 


30 


_6_ 

36 
.).)  _6  6 

3ti  •  <i() 

_6_  6_ 

24  •  24 

6_ 
1 2 :  •  18 


October       14  .  -£r  ? 

December  24  .  ~ 
1904,  January      12 

February      5  .  P.L 


6  _6_ 

t>  0  '  2  4 

24 


18  -fi- 

March  4        .  .  „  .  J 

11  -£- 

24  & 

April     1         .  „  .  J? 

May      5  .  ^  ? 

»       23  f? 

July      4         .  .  „  .  | 

The  patient's  first  visit  to  the  Croydon  General  Hos- 
pital was  on  December  16th,  1905.  V.  :  R.E.  P.L., 
L.  E.  A- 

The  patient  stated  that  the  left  eye  had  got  worse 
during  the  previous  week.  There  was  a  large  number  of 
deposits  on  the  posterior  surface  of  the  cornea,  but  little 
or  no  ciliary  redness. 

Half  per  cent,  atropine  was  used  b.  d.,  and  the  patient 
put  on  the  acetozone-hydro-therapeutic  treatment. 
He  was  next  seen  on  December  20th.      V.  |y  ?. 
December   30th. — Deposits    two-thirds    gone.       V.  not 
noted. 

January  6th,  1906. — Very  few  deposits.      V.  not  noted. 

January  13th,  1906. — Vision  -£,  and  no  deposits. 

The  patient  attended  until    March   24th,  when  he   was 

discharged   with  perfect  vision  and   no  corneal   deposits, 

but    he    returned  to  the   hospital    December  12th,    1906, 

with  V.  VV- 

He  was  then  treated  by  mercury  until  January  16th, 
1907,  without  any  improvement  whatever;  when  he  was 
again  put  under  the  acetozone  treatment,  with  the  result 
that  vision  had  improved  i>>  \\  on  January    19th,  and  on 
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January  23rd  the  deposits  were  much  less  and  the  patient 
could  see  |j-  easily,  although  there  are  still  a  few  very  fine 
opacities  left. 

The  acetozone  is  given  in  capsules  in  two  grain  doses 
and  the  patient  is  directed  to  take  it  as  below  : 

Before  breakfast  : 

(1)  Drink  half  a  pint  of  warm  water. 

(2)  Take  one  capsule. 

(3)  Walk  briskly  for  ten  minutes  in  the  open  air. 

(4)  Drink  a  second  half  pint  of  water. 

(5)  Walk  for  ten  minutes  as  before. 
Repeat  at  10  a.m.',  3  p.m.,  and  6 p.m. 

(Card  specimen.      January  olst,  1907.) 

Mr.  Ormond  said  the  case  related  by  Mr.  Wray  was  in 
Guy's  Hospital  for  twelve  months,  and  there  went  through 
a  very  severe  attack  of  sympathetic  ophthalmia — his  first 
attack,  and  he  left  the  ward  with  vision  ^.  He  was  not 
treated  at  Guy's  on  the  plan  to  which  Mr.  Wray 
attributed  his  success,  but  with  intra-muscular  injections 
of  mercury.  He  believed  the  first  attack  was  four  years 
ago,  and  he  had  not  seen  the  patient  for  two  or  three  years. 

Mr.  Wray7,  in  reply,  said  the  case  first  came  under  his 
observation  in  December,  1905,  with  keratitis  punctata  well 
developed  and  vision  y^-.  As  the  case  was  a  serious  one 
the  acetozone-hydro-therapeutic  treatment  was  ordered  and 
carried  out  vigorously,  with  the  result  that  the  opacities 
disappeared  and  vision  became  |  in  about  three  weeks. 
The  patient  remained  under  observation  until  towards  the 
end  of  March,  1906.  He  was  not  seen  again  until 
December  of  the  same  year,  when  he  re-appeared  with 
the  present  relapse.  As  acetozone  was  expensive  the 
mercurial  treatment  was  tried  for  a  month,  but  there  was 
no  improvement  whatever.  He  was  then  put  on  acetozone 
treatment  as  before  and  soon  saw  -fy  and  in  ten  days  4, 
and  nearly  all  the  deposits  have  now  gone.  The  pre- 
sumption is  that  such  inflammations  as  iritis  and  cyclitis 
are  due  to  toxins   in  the  aqueous.      Normally  the   latter  is 
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very  slowly  removed,  and  therefore  the  patients  were 
made  to  walk  a  good  deal  with  the  object  of  accelerating 
the  force  and  frequency  of  the  heart-beat.  Toxins  have 
a  very  pronounced  action  on  epithelial  cells,  causing 
them  to  become  cloudy  and  swell,  and  therefore  it  was 
probable  they  caused  swelling  of  those  in  Schlemm's 
canal,  hence  the  necessity  to  force  the  aqueous  out  under 
pressure.  The  water  was  used  for  several  reasons.  In 
England  the  best  results  are  not  obtained  from  Carlsbad 
salts,  and  one  or  two  of  the  best  German  authorities  had 
pointed  out  that  the  value  of  the  drug  depended  on  the 
alkali  acting  on  as  much  as  possible  of  the  mucous  mem- 
brane of  the  intestine,  and  to  act  over  any  considerable 
extent  it  had  to  be  given  with  a,  sufficiently  large  quantity 
of  water.  In  serous  iritis  we  do  not  know  the  principal 
habitats  <>f  the  bacteria,  but  as  it  is  not  improbable  they 
are  largely  formed  in  the  intestinal  tract,  the  acetozone  is 
given  because  it  is  a  very  powerful  antiseptic,  and  the 
water  in  large  quantities  so  that  the  germicide  may  be 
carried  as  low  down  as  possible.  Moreover,  both  the 
walking  and  the  water  stimulate  metabolism,  and  this  is 
exceedingly  important  in  view  of  the  generally  accepted 
theory  that  toxins  are  albumoses,  for  in  that  event  it  is 
important  to  carry  them  as  promptly  as  possible  to  the 
liver,  where  they  are  converted  into  urea  and  eliminated  ns 
such  by  the  skin  and  kidneys. 
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IV.    DISEASES    OF    LENS. 

1.    The  treatment  of  "  after-cataract." 

By  Angus   M<  (hluykay,   M.D. 

The  operation  for  so-called  "  after-cataract  "  is  under- 
taken by  some  surgeons  with  more  or  less  apprehension, 
owing  to  the  deep  seated  reaction  which,  sometimes  follows 
this  apparently  simple  operative  interference. 

The  causes  of  tliis  reaction,  so  far  as  we  know,  are: 
(1)  Sepsis;  (2)  undue  wounding  of  the  vitreous;  (3) 
prolapse  of  the  vitreous  with  adhesion  to  the  wound;  (4) 
dragging   on  the  peripheral  attachment  of  the  membrane. 

(1)  Sepsis — a  formidable  danger  in  the  pre-antiseptic 
era — need  not  concern  us  much  nowadays  if  due  pre- 
cautions he  taken  in  preparing  tin'  field  of  operation  and 
in  sterilising  the  instruments,  etc.,  employed. 

(2)  The  wounding  of  the  vitreous,  provided  strict 
aseptic  precautions  be  adopted  and  undue  laceration  be 
prevented,  need  not  trouble  us  much  either,  for  the 
vitreous,  being  an  avascular  structure,  heals  kindly  as  a 
rule,  without  leaving  any  permanent  opacity. 

(3)  Prolapse  of  the  vitreous  with  adhesion  to  the  wound 
— a  fertile  source  <<\  post-operative  infection — can  be  pre- 
vented if  due  care  be  taken  in  withdrawing  the  needle, 
ami  especially  if  the  operation  be  performed  sub-conjunc- 
tivally. 

(4)  Dragging  on  the  peripheral  attachments  of  the 
membrane  is  still  a  real  danger — in  fact  it  is  the  only 
serious  danger  we  now  have  to  contend  with.  Provided 
the  rule  laid  down  by  Knapp  in  dealing  with  "  af  ter- 
cataract  "  cut,  don't  tear—  could  ho  strictly  adhered  to, 
the  risk  of  subsequent  danger  in  the  form   of   troublesome 
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cyclitis     would    be    reduced    to    a    minimum.      But     can 

Knapp's  rule  be  strictly  adhered  to?  Is  it  possible  to 
cut  through,  say,  a  dense  opaque  capsule  without  more  or  less 
dragging  on  the  peripheral  attachments  of  the  membrane  ? 
So  far  as  the  dilaceration  operations  described  in  the  text- 
books are  concerned  this  is  impossible,  for  in  each  one 
there  is  more  or  less  dragging  on  the  ciliary  body,  except, 
perhaps,  when  double  needles  are  employed. 

In  view  of  the  dragging  thus  incurred  Bowman  intro- 
duced his  double  needle  operation,  whereby  the  attempt 
is  made  to  make  an  opening  in  the  capsule  without  trac- 
tion on  its  peripheral  attachments.  Bowman's  operation 
is  essentially  a  dilaceration  or  tearing  of  the  capsule,  with 
the  object  of  transferring  the  traction  from  the  periphery 
to  the  centre  of  the  capsule.  The  objections  to  this 
operation  are,  in  our  experience,  two-fold  :  (1)  The  risk 
of  septic  infection  and  of  prolapse  of  the  vitreous  is 
doubled,  and  (2)  the  difficulty  of  placing  the  opening  in 
the  capsule  just  where  the  operator  wants  it.  The 
direction  of  the  rent  thus  made  by  the  double  needle 
operation  is  not  always  under  the  control  of  the  operator, 
for  it  may  be  even  at  right  angles  to  the  direction  of  the 
line  of  traction  of  the  needles. 

To  obviate  these  objections  we  have  employed  during 
the  past  six  years  or  so  a  simple  method,  which  has 
enabled  us  to  deal  satisfactorily  with  "  after-cataract " 
without  dragging  on  its  peripheral  attachments  or  without 
producing  undue  laceration  of  the  vitreous,  and  which 
at  the  same  time  has  enabled  us  to  make  the  opening 
exactly  where  we  desire.  The  operation  is  essentially  a 
cutting  of  the  capsule  with  a  sawing  motion  by  means  of 
a  specially  constructed  cutting  needle. 

The  cutting  edge  of  the  needle  that  we  employ  is 
convex  with  the  point  turned  slightly  upwards,  thus 
enabling  the  sawing  movements  to  be  done  without  unduly 
puncturing  and  lacerating  the  vitreous.  The  stem  of  the 
needle  is  cylindrical  to  prevent  escape  of  aqueous  dining 
the  sawing  motions. 
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With  a  needle  of  this  shape,  which  resembles  Knapp's 
we'll  known  cutting  needle,  the  capsule,  however  dense, 
can  with  the  greatest  ease  be  divided  in  any  direction 
desired,  provided  the  cutting  edge  of  the  needle  be  per- 
fectly sharp.  The  direction  of  the  incision  that  we  prefer 
is  diagonally  across  the  whole  extent  of  the  dilated 
pupillary  area  from  above  downwards  and  inwards,  i.  e. 
from  11  to  5  o'clock  in  the  case  of  the  right  eye,  and 
from  1  to  7  in  the  left.  The  puncture  is  usually  made 
below  at  the  sclero-corneal  margin — never  in  the  substance 
of  the  cornea — and  the  point  of  the  needle  is  directed  up- 
wards and  outwards  till  it  reaches  to  the  upper  edge  of 
the  dilated  pupil.  At  this  point  the  capsule  is  punctured 
and  no  more.  By  very  short  and  steady  sawing  motions- 
in  a  straight  line  downwards  and  inwards  the  capsule  can 
be  divided  down  to  the  lower  pupillary  margin  without 
any  apparent  dragging,  and  with  the  minimal  amount  of 
disturbance  to  the  vitreous.  The  incision  thus  made 
gapes,  and  is,  in  our  experience,  sufficient  for  all  optical 
purposes.  The  cylindrical  shape  of  the  stem  of  the  needle 
prevents  the  escape  of  aqueous  during  the  sawing  process, 
thus  keeping  the  tension  of  the  membrane  as  nearly  as 
possible  in  its  normal  state. 

When  there  is  any  sign  of  conjunctival  irritability,  as 
evidenced,  for  example,  by  distortion  of  the  reflection  of 
the  ophthalmometer  wires  on  the  cornea  by  mucus,  the 
risk  of  septic  infection  may  almost  bo  eliminated  if  the 
external  puncture  be  made  through  the  conjunctiva  some 
few  millimetres  behind  the  sclero-corneal  margin.  This  can 
readily  be  accomplished  by  lifting  the  conjunctiva  with 
the  fixation  forceps  and  passing  the  point  of  the  needle 
subconjunctivally  up  to  the  sclero-corneal  margin,  where 
the  deeper  puncture  is  made.  Since  adopting  this  sawing 
method  we  have  had  very  little  trouble  with  "  after- 
cataract,"  in  fact,  so  little  that  we  do  not  hesitate  to 
divide  an  opaque  capsule  when  the  vision  from  this  cause 
is  below  Y%. 

{Read  May  25th,  1907.) 
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The  President  asked  whether  it  was  not  usually 
advisable  to  divide  in  the  horizontal  direction  instead 
of  vertically.  One  often  found  the  capsule  stretched  in 
the  vertical  direction,  less  often  in  the  horizontal.  By 
dividing  horizontally  he  thought  better  gaping  was 
obtained. 

Mr.  Johnson  Taylor  said  that  for  years  lie  had 
done  something  very  similar  to  that  which  Dr.  McGrillivray 
had  just  described.  He  had  long  given  up  the  ordinary 
needles,  and  used  Lang's  sharp-pointed  twin  or  Knapp's 
needle.  For  years  he  had  been  doing  sub-conjunctival 
puncture,  and  had  done  everything  which  Dr.  McGrillivray 
had  done  except  the  sawing  motion.  He  found  a  sharp- 
pointed  Knapp's  needle  went  through  easily  without  the 
necessity  of  sawing. 

Lieut. -Col.  Herbert  said  he  had  done  a  good  deal  of 
needling  for  the  condition,  and  he  thought  it  was  very 
important  to  saw,  and  not  to  cut  with  a  sweep.  One  had 
to  do  that  with  a  Knapp's  needle,  because  the  cutting  edge 
of  it  was  so  short.  He  had  been  using  a  very  narrow 
Graefe  knife,  less  than  1  mm.  in  width,  and  with  that 
one  could  saw  quite  easily,  and  under  the  conjunctiva. 
If  the  first  cut  did  not  gape — though  it  almost  always  did 
— one  could  swing  the  knife  round  and  puncture  at 
another  place,  so  that  the  second  incision  was  merged 
into  the  primary  one,  and  that  always  gaped  sufficiently. 
It  was  an  advantage  to  make  the  incision  either  transverse 
or  nearly  so  ;  then  there  was  no  trouble  with  making  the 
patient  look  up  or  down,  and  no  speculum  was  needed. 
The  results  were  very  good.  Early  needling  was  far 
better,  he  thought,  than  using  capsule  forceps  during  the 
extraction.  When  done  in  the  way  he  had  described 
there  was  almost  never  any  reaction.  He  made  the 
incision  sub-conjunctivally,  and  did  it  ten  or  eleven  days 
after  the  extraction.  The  patients  were  sometimes  sent 
out  of  hospital  at  once  with  the  eye  bandaged  for  a  day. 
In  some  hundreds  of  cases  he  had  never  had  cause  to 
regret  this  early  treatment. 
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Dr.  A.  R.  Galloway  said  he  had  done  the  operation 
for  some  years  with  Lang's  synechia  knife,  using  sawing 
movements,  and  those  movements  obviated  undue  tension 
at  the  periphery;  he  considered  that  downwards  and  out- 
wards was  the  best  direction  for  the  incision. 

Mr.  Doyne  thought  the  secret  in  avoiding  tough 
capsule  was  to  needle  very  early  after  extraction,  before 
the  capsule  became  tough — i.  e.  within  a  few  weeks 
of  the  extraction.  He  had  been  interested  in  hearing1 
Col.  Herbert's  experience.  He  (Mr.  Doyne)  had  been  in 
the  habit  of  using  a  ground-down  Graefe,  but  he  found 
that  the  radial  wound  leaked  a  little,  and  took  some  time 
to  heal,  so  that  he  had  been  afraid  of  it  since. 

Dr.  McGiLLiviiAY,  in  reply,  said  there  was  sufficient 
gaping  by  the  method  he  had  described.  By  this  ojjera- 
tion  one  could  make  the  incision  where  it  would  be  best 
suited  for  optical  purposes,  namely,  obliquely  downwards 
and  inwards.  He  did  not  go  into  the  merits  of  the  pro- 
duction of  after-cataract ;  his  paper  dealt  with  how  it 
should  be  treated.  The  needle  is  made  by  Down 
Brothers,   London. 

Dr.  Sym  said  he  thought  the  best  plan  Avas  not  to  do 
that  operation  at  all.  If  one  removed  the  anterior 
capsule  by  means  of  forceps  at  the  time  of  the  extrac- 
tion he  found  it  was  not  necessary  to  do  the  laceration 
operation  subsequently  at  all. 


'2.  Right  lenticonus  posterior. 

By  Dr.  George  Mackay  and  Dr.  W.  B.  Mackay. 

Miss  I.  M.  R— ,  set.  8  years.  Seen  first  November 
30th,  1906.  Has  always  been  inclined  to  shield  the  right 
eye  from  bright  light,  and  since  learning  to  read  has  been 
noticed  to  hold  her  book  more  in  the  line  of  her  left  eye 
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than  of  lier  right.  No  appreciable  corneal  astigmatism 
by  ophthalmometer.  Fundus  normal.  Lens  practically 
transparent^  but  on  minute  inspection  exhibiting  towards 
the  periphery  some  extremely  fine  striation.  Shadow 
test  revealed  a  well-marked  myopic  movement  a  little  to 
the  nasal  side  of  the  centre  of  the  pupillary  area, 
surrounded  by  a  dark  shadow  ring  of  denser  shade 
and  less  mobility  than  that  which  is  usually  seen  around 
a  coimeal  conus.  With  a  stenopeic  aperture  of  about 
4  mm.  diameter  the  myopia  appeared  to  measure  about 
15  dioptres  at  the  summit  of  the  cone.  Subjectively  she 
preferred  —  10  D.  sph.  but  vision  could  not  be  improved  to 
more  than  counting  fingers  at  2  metres.  No  appearance 
of  a  hyaloid  artery  nor  of  opacity  in  the  vitreous.  The 
outer  part  of  the  lens  appeared  to  have  approximately 
normal  refraction. 

L.  V.  e  +   ID.  sph.  =  f  partly  and  J  1. 

There  is  little  to  be  gleaned  from  the  family  history. 
Parents  have  apparently  good  vision  and  do  not  use 
glasses.  Paternal  grandfather  has  cataract  and  other 
paternal  relations  are  myopic. 

Illustrations  were  submitted  showing  (a)  the  appearance 
seen  when  using  the  ophthalmoscopic  mirror  alone,  as  for 
the  shadow  test  ;  (b)  the  appearance  of  the  eye  by  the 
indirect  method  of  examination  with  the  disc  and  vessels 
leaving  it  sharply  focussed  through  the  lenticonus  and 
becoming  ill-defined  through  the  peripheral  parts  of  the 
lens. 

{May  25th,  1907). 
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V.    DISEASES     OF     THE     RETINA. 

J.   (?)    Thrombosis   of   the   retinal  veins  in   both   eyes  in    a 
boy,  set.   12  years'. 

By  Arthur  W.  Ormond. 

A.  C — ,  a?t.  12  years,  came  to  Guy's  Hospital  in 
March,  1906.  He  is  the  son  of  healthy  parents  and  is 
one  of  a  family  of  eight  children,  not  any  of  whom  have 
any  important  eye  trouble.  In  February,  1906,  he  noticed 
some  "  cobwebs  "  in  front  of  his  eyes,  and  experienced 
some  difficulty  in  reading.  Under  atropine  a  small 
amount  of  hypermetropia  was  found. 

On  examining  the  fundus  of  the  right  eye  a  small,  yel- 
lowish mass  was  noticed  on  the  superior  nasal  vein  near  the 
disc,  and  extensive  recent  haemorrhages  were  found  in  all 
parts  of  the  periphery  of  the  fundus,  the  best  marked  being 
upwards  and  outwards,  amongst  the  branches  of  the 
superior  temporal  vein.  The  peripheral  venules  in  that 
area  were  dark  in  colour,  distended,  and  tortuous.  These 
venules  could  be  seen  joining  together  to  form  a  larger 
branch,  which  became  lost  in  a  mass  of  haemorrhage  and 
exudation.  Beyond  this  the  vein  was  represented  by  a 
minute  thi-ead,  which  gradually  enlarged,  and  on  reaching 
the  disc  was  of  usual  size. 

The  arteries  were  normal  in  appearance  and  were  in  no 
w;iy  affected. 

Similar  changes  could  be  seen  in  the  left  eye,  the 
vitreous  in  that  eye  being  slightly  hazy. 

The  boy  was  admitted  into  the  ward  for  further 
examination,  and  shortly  afterwards  had  a  sharp  attack 
of    tonsillitis,   his  temperature  rising  to   103"6°  F.        The 
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temperature  soon  fell,  and  he  was  able  to  get  up  in  three 
to  four  days;  since  that  time  he  has  been  quite  well. 
Nothing  abnormal  was  found  on  medical  examination,  and 
an  investigation  of  the  blood  revealed  no  pathogenic 
organisms.  The  fields  of  vision  were  slightly  contracted, 
but  the  visual  acuity  was  full,  and  he  could  read  J  1. 

He  had,  so  he  states,  chicken-pox  at  Christmas,  1905. 

Present  condition.  —  E.E.  :  A  fine  vitreous  haze  is 
present.  In  the  area  supplied  by  the  superior  temporal 
vessels  there  is  a  crescent  of  fine  haemorrhages  in  front  of 
the  retinal  vessels  and  some  newly-formed  capillaries  can 
be  seen  coining  forward  into  the  vitreous.  The  white 
patches  of  exudation  have  entirely  disappeared ;  the 
old  thrombosed  vessels  are  still   tortuous. 

L.E.  :  There  are  several  patches  of  choroido-retinitis 
scattered  about  in  the  periphery.  The  optic  disc  has 
a  slightly  hazy  margin,  and  on  its  inner  side  is  a  circular 
green  spot,  the  site  of  an  old  haemorrhage. 

The  aetiology  is  obscure  ;  it  is  probably  a  septic 
thrombosis. 

(Card  specimen.      October  18th,   1906.) 

Mr.  Ormond,  in  reply  to  a  question  by  Mr.  Nettleship, 
said  the  process  was  exactly  the  same  when  the  patient 
was  first  seen,  but  it  now  looked  quite  different  in  the 
two  e}-es.  There  was  denuded  epithelium  in  the  left  e}Te, 
and  he  thought  the  disturbance  was  due  to  haemorrhage. 


2.  Albuminuric  retinitis  in   a  female  child,  set.  7   years. 
By  Arnold  Lawson. 

The  child  is  a  well-nourished  little  girl.  Her  father 
and  mother  both  died  of  Bright's  disease.  The  child  had 
scarlatina  in  April,  which  was  followed  in  the  course  of  a 
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fortnight  by  an  attack  of  measles.  Since  convalescent  of 
the  latter  disease  she  has  complained  a  great  deal  of  rheu- 
matic pains  in  the  back,  and  has  been  very  irritable,  and 
six  weeks  before  first  coming  under  observation  there  is  a 
history  of  much  sickness  and  vomiting,  extending  over 
a  period  of  thi*ee  weeks. 

She  was  sent  to  have  her  refraction  examined  on  account 
of  complaints  of  aching  eyes  and  occasional  diplopia. 

R..V.  =-&■.-,, 
On  examination  T      . —     -g-  with  hypermetropia  5  D.  in 

18 

each  eye.  Correction  does  not  improve.  With  the  ophthal- 
moscope both  discs  are  fluffy,  with  much  distension  and 
tortuosity  of  veins ;  arteries  pale,  thready,  and  in  places 
very  indistinct.  Both  macular  regions  exhibit  abundant 
soft  whitish  patches  and  typical  star-figures  around  the 
maculae  themselves. 

The  examination  of  the  general  circulation  shows  no 
hypertrophy  of  the  left  side  of  the  heart  and  no  thickening 
of  the  radial  vessels. 

The  urine  when  first  examined  contained  no  albumen 
or  casts.  It  was  abundant,  pale,  clear,  and  with  sp. 
gr.  1010.  Since  the  first  report  it  has  been  examined 
regularly,  and  traces  of  albumen  have  been  found  on 
several  occasions,  but   no  casts. 

The  child  was  put  on  general  treatment,  and  has  on 
the  whole  improved  very  much,  and  coincident  with  this 
general  improvement  the  fundi  lesions  have  also  to  some 
extent  disappeared.  The  number  of  white  patches  has 
quite  sensibly  diminished,  and  the  macular  star-figures 
are  much  fainter ;  the  discs  are  not  so  fluffy  nor  the  veins 
so  distended.  A  further  report  of  this  case  will  be  made 
later  on. 

(Card  specimen.      December  13th,    1906.) 

Mr.  Arnold  Lawson  said  he  had  not  much  to  add 
to  what  he  had  already  written  on  the  card.  The  most 
interesting  point  was  that  the  child  seemed  to  be  getting 
lie! tor,  not  only  in  bodily  health,  but  also  the  eye  condi- 
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fcion  had  improved  remarkably  in  the  course  of  the  last 
two  months.  The  small  white  patches  were  certainly 
fewer  in  number  in  the  left  eye,  and  the  retinal  star 
figure  was  less  evident.  There  was  now  no  headache 
and  no  vomiting.  There  was  one  other  point,  viz.  the 
rapidity  with  which  the  disease  came  on  after  an  attack 
of  scarlet  fever  about  five  months  ago.  The  child 
was  perfectly  well  until  taken  to  a  Fever  Hospital  in 
April  with  scarlet  fever,  and  about  a  fortnight  later  she 
developed  an  attack  of  measles.  When  convalescent 
from  the  fever  she  suffered  a  good  deal  with  rheumatic 
pains  in  her  back  suggesting  kidney  .  trouble,  and  was 
also  irritable  and  troublesome.  Nothing  further  was 
noticed  until  the  latter  part  of  August  when  the  child 
had  violent  vomiting  lasting  off  and  on  for  about  three 
weeks,  and  because  she  was  slow  in  getting  rid  of  this 
trouble  she  was  brought  to  the  hospital. 

Mr.  Nettleship  said  they  were  greatly  indebted  to  Mr. 
Lawson  for  bringing  the  case  forward,  because  renal 
retinitis  was  very  uncommon  in  children,  and  it  was  still 
more  uncommon  for  it  to  improve.  The  case  was  also 
interesting  in  another  respect,  namely,  because  it  was  a 
girl  and  not  a  boy.  He  hoped  Mr.  Lawson  would  keep 
the  child  under  observation  and  report  again  later. 

Some  two  or  three  years  ago  he  collected  and  published 
in  the  Moorfields  Hospital  Reports  all  the  cases  he  could 
of  granular  kidney  in  persons  aged  less  than  twenty-one,  both 
those  with  retinitis  and  those  without,  and  on  examining 
the  sex  incidence  it  was  found  to  be  entirely  different 
from  the  disease  in  adults.  Male  adults  suffered  much 
more  from  granular  kidney  than  females,  the  figures 
being,  he  believed,  about  2  to  1.  Of  80  cases  of 
granular  contracted  kidney  in  children  the  numbers  were 
almost  exactly  reversed.  So  far  as  he  remembered,  if 
the  number  had  been  100  the  proportion  would  have 
been  60  females  to  40  males  instead  of  the  other  way. 
The  fact  had  not  been  explained,  but  there  was  some 
reason,  he  thought,  for  believing  that  it  might  have  to  do 
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with  congenital  syphilis.  Dr.  Wookey,  a  student  at  St. 
George's  Hospital,  had  lately  written  a  thesis  on  cirrhosis 
of  the  liver  in  children,  and  in  that  thesis  he  compared 
the  proportion  of  the  sexes,  and  his  conclusions  in 
regard  to  sex  incidence  were  that  whereas  in  adults 
the  proportions  were  about  60  males  to  40  females, 
in  children  the  sexes  were  very  nearly  equal ;  he  also 
tended  to  believe  in  hereditary  syphilis  as  a  common 
cause  of  cirrhosis  of  the  liver  in  children. 

Mr.  0.  D.  Marshall  said  that  Dr.  George  Carpenter 
had  recorded  some  similar  cases  of  granular  kidney  in 
children. 

Dr.  C.  0.  Hawthorne  said  that  the  case  they  were 
discussing  belonged  to  a  group  of  which  a  considerable 
number  of  examples  had  been  published.  First  of  all, 
there  was  the  table  published  by  Mr.  Nettleship.  In 
addition,  a  number  of  cases  had  been  set  on  record  in 
considerable  detail  by  Dr.  Leonard  Guthrie,  and  there 
was  a  very  complete  paper  bearing  on  the  subject 
published  in  the  Birmingliam  Medical  Review,  by  Dr. 
Sawyer.  Now  and  then,  but  he  admitted  at  very  rare 
intervals,  one  did  see  such  cases  in  the  out-patient 
department  of  a  children's  hospital.  Only  about  twelve 
months  ago  he  had  recorded  a  case  very  similar  to  the 
one  now  exhibited,  but  what  he  particularly  rose  to  say 
was  that  he  thought  these  cases  should  be  reported  very 
fully,  because  such  cases  raised  the  whole  question  as  to 
the  relationship  between  the  different  forms  of  kidney 
disease  at  different  ages.  There  were,  first  of  all,  the 
cases  in  children  ;  then  an  attempt  had  been  made  to 
separate  a  second  group  of  cases  occurring  in  young 
adults  say  from  twenty  to  thirty  years  of  age.  It  had 
been  suggested  that  all  such  cases  belonged  to  a  group 
which  it  was  proposed  to  call  the  small  white  kidney,  as 
distinct  from  the  cases  which  were  more  common  in 
people  over  forty-five  years  of  age  and  which  are  generally 
spoken  of  as  granular  or  small  red  kidney.  The  question 
they  had  to  consider  was  whether  there  was  any  relation- 
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ship  between  these  different  groups,  and  if  .so,  what  that 
relationship  was.  He  therefore  thought  that  it  was 
extremely  desirable  that  these  cases  should  be  published 
through  some  medium  which  was  widely  circulated, 
because  some  of  them  came  under  the  notice  of  the 
ophthalmic  surgeons,  whereas  in  other  cases  where  there 
was  no  affection  of  the  sight  the  child  was  brought  to 
the  medical  out-patient  department.  He  would  like  to 
suggest  that  these  cases  should  be  investigated  as  regards 
the  daily  quantity  of  urine  and  the  percentage  of  albumen 
and  urea,  and  that  records  of  pulse  tracings  and  of  blood- 
pressure  should  be  kept.  He  would  like  to  ask  Mr. 
Lawson  whether  after  the  scarlet  fever  there  was  any 
appearance  of  oedema,  because  whilst  it  might  be  quite 
true  that  it  was  difficult  to  distinguish  between  granular 
kidney  and  a  large  white  kidney  by  means  of  the 
ophthalmoscope,  there  was  not  as  a  rule  any  such 
difficulty  if  the  histoiw  and  medical  examination  were 
studied.  He  thought  if  these  aspects  were  kept  in  mind 
that  the  ease  would  command  very  great  attention  on  the 
part  of  physicians.  He  understood  that  there  was  a  rule 
in  the  Society  which  prohibited  the  publication  of  records 
of  cases  and  papers  except  in  the  Transactions  of  the 
•Society,  and  he  quite  recognised  that  it  would  be  im- 
proper for  him  to  discuss  the  policy  of  that  rule  on  the 
present  occasion.  He  hoped,  however,  at  least  in  this 
particular  instance,  that  there  would  be  some  effort  made 
to  put  the  case  on  record  in  a  position  where  it  would  be 
likely  to  attract  the  attention  of  those  physicians  who 
had  already  given  some  considerable  attention  to  this 
form  of  kidney  disease  in  children. 

Mr.  PARSONS  thought  that  another  question  was  raised 
by  the  case,  viz.  as  to  whether  the  condition  was  dependent 
upon  the  albuminuria  at  all.  He  noticed  that  the  discs 
showed  all  the  signs  of  post-neuritic  atrophy — pallor, 
indefinite  outline,  fibrous  tissue  development,  and  reduction 
in  size  of  the  arteries.  He  had  recently  seen  a  very 
striking   case    at    Great    Ormond    Street    of    a   child   with 
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almost  identical  fundus  changes  in  both  eyes,  except  that 
the  macular  stai*  was  associated  with  choked  disc.  This 
was  undoubtedly  due  to  intra-cranial  pressure  from  secon- 
dary deposits  in  the  bones  following  an  adrenal  sarcoma ; 
there  was  no  albumen  in  the  urine.  Mr.  Nettleship  had 
mentioned  to  him  that  he  thought  the  macular  star  was 
commoner  in  children  in  papillitis  due  to  intra-cranial 
causes  than  in  adults. 

Mr.  Cecil  Shaw  said  he  could  confirm  the  last  speaker's 
remarks.  He  had  a  case  not  long  ago  of  a  boy,  set.  10 
years,  who  had  a  tubercular  growth  in  the  left  eye,  and 
slight  meningitis,  and  he  had  a  typical  stellar  figure  in  the 
right  eye  without  any  neuritis.  It  cleared  up  entirely, 
but  the  boy  suffered  from  tubercle,  which  was  entirely 
confined  to  the  left  side,  the  left  arm,  and  the  left  leg. 

Dr.  James  Taylor  said  he  thought  physicians  at  least 
were  very  familiar  with  the  occurrence  of  the  stellate 
figure  in  other  conditions  than  albuminuria.  There  was 
no  doubt  it  was  frequently  present  in  cerebral  tumour 
cases.  He  thought  what  Mr.  Parsons  had  said  was  very 
interesting,  but  he  did  not  quite  gather  whether  there  was 
not  present  in  the  case  he  mentioned  some  new  growth  in 
the  brain.  He  thought  it  was  generally  recognised  that 
the  condition  under  discussion  usually  occurred  in  children 
suffering  from  congenital  syphilis. 

Mr.  Nettleship  said  it  was  extremely  important  to  know 
whether  those  cases  were  due  to  the  kidneys  or  were 
chiefly  incidental,  but  he  suggested  it  would  be  a  good 
thing  to  refer  Mr.  Lawson's  case  to  a  sub-committee. 

Mr.  Lawson,  in  reply,  said  if  a  committee  were  formed 
he  should  be  quite  ready  to  give  any  help  he  could.  In 
the  case  he  brought  forward,  to  the  best  of  his  belief, 
there  never  was  any  suspicion  of  cerebral  tumour,  nor  did 
he  ever  see  any  symptom  of  it.  There  was  a  history  of 
vomiting  before  the  case  came  under  his  observation,  but 
there  were  no  other  cerebral  symptoms,  no  headache,  or 
any  other  nerve  symptom  ;  there  were  never  any  haemor- 
rhages, not  any  soft  patches  ;   there  had  never  been  any 
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swollen  eyelids,  nor  any  signs  of  oedema  about  the  body. 
When  the  child  first  came  into  the  hospital  the  discs  were 
more  swollen  than  they  were  now.  He  believed  that  the 
small  size  of  arteries  was  not  by  any  means  due  to  that, 
but  chiefly  to  the  altered  condition  of  the  arteries  them- 
selves. The  presence  of  Bright's  disease  seemed  pretty 
certain.  There  was  a  definite  hypertrophy  of  the  heart, 
and  there  was  some  thickening-  of  the  main  arteries  of  the 
body.  He  was  well  aware  of  the  frequency  of  congenital 
syphilis  in  these  cases,  but  no  traces  of  it  were  ever  found 
in  this  instance. 


3.   Partial  thromhosia  of  the  central  vein. 
By  Herbert  J.   Parsons. 

Grace  A — ,  get.  21  years,  came  under  my  care  as  an 
out-patient  on  November  7th,  1906.  Six  days  previously 
she  awoke  to  find  that  the  vision  in  her  right  eye  was 
dim.  She  had  been  perfectly  well  up  to  that  date,  and 
had  had  nothing  the  matter  with  her  eyes.  The  dimness 
increased  during  the  day,  and  continued  afterwards  about 
the  same  until  she  came  under  observation.  Her  general 
health  was  excellent ;  the  only  abnormality  which  could 
be  discovered  was  irregularity  of  the  menses,  which  had 
been  absent  for  three  months,  but  this  was  not  an  unusual 
event. 

Left  eye  :  V.  =  |,  no  H.m.,  J  1.     Fundus  quite  normal. 

Eight  eye  :  V.  =  -^  barely.  The  reflex  on  examination 
with  the  mirror  was  white.  Ophthalmoscopic  examination 
showed  a  very  white  fundus.  The  disc  was  hazy  and 
slightly  swollen.  The  arteries  could  not  be  made  out  with 
certainty.  The  veins  were  intensely  engorged  and  con- 
voluted, exactly  as  in  a  typical  thrombosis  of  the  central 
vein.  Exudate  hid  the  veins  completely  at  frequent 
intervals.      Along  the  course  of  the  veins  there  were  broad 
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white  bands,  evidently  due  to  exudation.  Beyond  the 
bands  the  fundus  was  less  brilliantly  white,  showing1 
marked  retinal  oedema.  There  were  a  few  flame-shaped 
haemorrhages,  but  they  were  not  numerous. 

The  patient  was  admitted  as  an  in-patient  to  University 
College  Hospital  under  Dr.  J.  Rose  Bradford.  A  thorough 
medical  examination  proved  negative. 

I  examined  the  eyes  again  on  November  18th,  and  was 
astonished  at  the  change  in  the  left  eye.  The  reflex  was 
now  red.  Ophthalmoscopic  examination  showed  that  the 
exudate  had  almost  entirely  been  absorbed.  Near  the 
disc,  the  edges  of  which  were  still  slightly  hazy,  there 
were  white  lines  along  the  vessels.  The  arteries  were 
clearly  visible,  though  smaller  than  normal.  The  veins 
were  less  engorged  and  less  convoluted,  and  nowhere 
hidden  by  exudate.  There  were  a  few  chalky-white  round 
patches  of  exudate  scattered  over  the  fundus,  associated 
in  some  cases  with  minute  haemorrhages.  There  was  a 
haemorrhage  just  below  the  disc,  and  a  relatively  large 
round  patch  of  exudate  with  a  haemorrhage  upon  it  close 
to  the  inferior  temporal  artery,  measuring  about  i  p.  d.  in 
diameter.  At  the  macula  was  a  large  circular  area,  about 
H  p.  d.  in  diameter,  filled  with  brilliant  white  spots,  like 
those  of  albuminuric  retinitis.  In  the  centre  of  this  area 
was  a  chalky -white  patch  with  a  dark  flame -shaped 
hemorrhage  upon  it.  Outside  the  macula  were  two 
minute  round  white  spots  on  the  horizontal  meridian. 

On  December  6th  the  condition  had  altered  little,  except 
that  the  chalky  patches  had  cleared  up.  The  centre  of 
the  macular  area  was  now  dark  red,  and  was  surrounded 
by  innumerable  brilliant  Avhite  spots,  showing  a  tendency 
to  a  radial  disposition,  and  very  sharply  marked  off  from 
the  surrounding  fundus  by  a  limiting  circle  of  the  same 
spots.  A  few  of  the  central  spots  glistened  so  brightly 
as  to  leave  no  doubt  as  to  their  nature,  viz.  cholesterin 
crystals. 

On  December  20th  no  haemorrhages  could  be  seen,  nor 
any  chalky-white  patches.      Of  the  latter  the  one  near  the 
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inferior  temporal  vessels  now  appeared  slightly  paler  than 
the  rest  of  the  fundus,  and  had  bright  white  spots  upon 
it,  some  of  which  were  cholesterin.  The  macula  showed 
fewer  bright  spots.      The  vision  was  now  ^g-. 

The  bright  spots  at  the  macula  gradually  diminished  in 
number  and  size.  On  January  17th,  1907,  the  vision 
was  &}  and  it  has  remained  at  this  level.  The  field  of 
vision  taken  on  December  20th  was  quite  full  for  a  10  mm. 
white  object. 

The  present  condition,  January  31st,  1907,  shows  still 
many  bright  white  spots  at  the  macula,  bordered  by  a 
perfectly  circular  row.  There  is  still  some  disturbance, 
with  bright  spots,  near  the  inferior  temporal  vessels.  The 
disc  looks  much  paler  than  normal,  but  the  physiological 
cup  is  not  filled  in  and  the  edges  are  well  defined.  The 
arteries  are  smaller  than  normal,  as  are  also  the  veins,  but 
the  arteries  are  relatively  more  diminished  than  the  veins. 

The  simplest  explanation  of  the  condition  seems  to  be  a 
partial  thrombosis  of  the  central  vein,  with  rapid  restora- 
tion of  a  certain  amount  of  circulation.  Probably  the 
circulation  was  never  completely  arrested,  otherwise  the 
usual  picture  of  thrombosis,  with  innumerable  haemor- 
rhages and  no  white  exudates,  would  have  been  present. 

(January  31s£,  1907.) 

Mr.  Herrbbt  Fishee  said  he  saw  the  case  in  the  early 
stages.  It  was  obvious  that  there  was  very  marked 
arterial  obstruction,  as  well  as  venous;  the  arteries  were 
invisible  in  the  early  stage,  and  possibly  the  condition  was 
one  of  retinal  circulatory  stagnation.  The  obstruction  of 
arteries  might  to  some  extent  explain  the  absence  of  those 
very  profuse  retinal  haemorrhages  which  were  generally 
seen  in  primary  venous  thrombosis  without  interference 
with  the  arterial  circulation. 

Mr.  Lister  said  that  if  the  condition  were  due  to 
hemorrhage  into  the  nerve  sheath  he  would  have  ex- 
pected that  the  fundus  appearance  would  be  similar  to 
that  of  choked  disc.     But  apparently  this  was  not  the  ease. 
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Mr.  Doyne  said  he  did  not  see  why  it  should  not  be 
thrombosis  of  the  ordinary  form,  but  of  a  less  severe  type 
than  usual.  He  hoped  to  bring  before  the  Society  pictures 
of  a  case  with  an  interval  of  twelve  years  between.  The 
veins  were  enormously  distended  and  cork-screwy,  and  the 
whole  fundus  splashed  with  blood.  But  twelve  years 
afterwards  there  was  no  sign  of  the  condition  left.  The 
peculiarity  that  the  vision  cleared  up,  thei'efore,  need  not 
interfere  with  the  diagnosis  of  thrombosis  of  veins. 


4.  A   case   of  detachment   of  the    retina   in   which  recovery 
followed   scleral   'puncture. 

By  W.  H.  MeMuLLEN. 

E.  S.  H — ,  ait.  37  years,  a  well-nourished  healthy  man, 
a  schoolmaster,  was  seen  first  on  August  27th,  1906.  He 
complained  of  defective  vision  in  the  right  eye,  which  had 
come  on  suddenly  a  week  before.  There  was  no  history 
of  injury. 

For  two  days  before  loss  of  vision  he  had  seen  very 
numerous  specks  floating  before  his  right  eye. 

He  had  always  been  short-sighted,  having  worn  glasses 
since  ten  years  of  age.  Until  the  failure  the  right  eye 
was  the  better  of  the  two. 

On  examination  it  was  found  that : 

R.Y.  =  Barely  counting  fingers  at  25  cm.      T.  —  ? 

L.V.  <  <fi>  -  45  D.  =  f . 

Examination  by  perimeter  revealed  in  right  eye  the 
large  defect  in  the  lower  and  inner  part  of  the  field  shown 
in  the  accompanying  chart.  The  defect  included  the 
fixation   point. 

On  ophthalmoscopic  examination  a  very  extensive 
detachment  of  the  upper  and  outer  part  of  the  retina  was 
seen  overlapping  the  macula.  The  detached  retina  was  in 
parts    transparent,    and   in    parts    somewhat    opaque    and 
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white.  The  most  prominent  part  was  seen  clearly  with  a 
+  8  D.  lens  in  the  ophthalmoscope,  while  the  disc  was 
clearly  visible  with  a  —  4  D.  lens. 

On  the  following  day  he  was  admitted  to  the  Royal 
Westminster  Ophthalmic  Hospital,  where  he  was  kept 
flat  in  bed  with  the  eye  firmly  bandaged. 

On  September  4th,  a  week's  rest  and  two  hypodermic 
injections   of   pilocarpine  having  produced  no  appreciable 


change  in  the  condition  of  the  eye,  the  sclerotic  was 
punctured  as  far  back  as  possible  between  the  superior 
and  external  recti.  Puncture  was  performed  by  means  of 
a  fine  Graefe  knife,  which  was  introduced  2  to  3  mm. 
only,  turned  through  a  right  angle,  and  withdrawn.  A 
pressure  bandage  was  then  applied,  the  other  eye  being 
also  bandaged. 

September  5th. — The  detachment  had  almost  completely 
disappeared  ;    only    some    of   the    upper   temporal    vessels 
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near  the  periphery  could  be  made  out  to  be  a  little  above 
the  level  of  the  rest  of  the  fundus. 

September  15th. — Patient  had  to  be  removed  from  the 
hospital  owing  to  closure  of  wards  for  alterations.  He 
was  taken  in  an  ambulance  to  Holloway.  After  the 
journey  it  was  found  that  the  detachment  had  recurred 
and  was  practically  of  the  same  extent  as  when  first  seen. 

September  16th. — Scleral  puncture  was  again  performed 
in  exactly  the  same  manner  as  before,  and  a  very  firm 
pressure  bandage  applied. 

September  17th. — The  detachment  had  almost  disap- 
peared. 

September  18th. — No  detachment  was  visible  at  all,  and 
the  visual  field  roughly  tested  with  the  hand  was  practi- 
cally normal. 

Since  this  date  there  has  been  no  recurrence  of  the 
detachment. 

The  patient  was  kept  flat  in  bed  for  two  months,  the 
eyes  being  kept  bandaged  for  the  first  month.  He  was 
then  allowed  to  sit  up,  and,  doing  a  little  more  each  day, 
was  about  again  early  in  December. 

Present  condition. — R.V.  —  3'5  D.  =  y^- ;  without  glass 
reads  J  2.  The  visual  field  is  normal  peripherally,  but 
there  is  a  minute  central  scotoma,  too  small  to  map  out 
with  the  perimeter.  In  the  periphery  of  the  fundus  in 
the  upper  and  outer  quadrant  a  white  area  can  be  seen 
with  a  little  pigmentation  around  it.  This  possibly 
indicates  the  site  of  one  of  the  scleral  punctures. 

The  chief  featm^e  of  interest  in  this  case  is,  I  think,  the 
remarkable  improvement  that  on  each  occasion  imme- 
diately followed  puncture  of  the  sclerotic,  which  seems  to 
prove  that  the  policy  of  masterly  inactivity  often  recom- 
mended in  the  treatment  of  these  cases  is  not  always  the 
best  possible. 

Note  added  July  30th,  1907. — Patient  was  seen  again  on 
March  23rd  ;  there  was  no  sign  of  recurrence,  and  vision 
was  still  Yg,  with  correction. 

He    wrote   on  July  2nd   to  say  that    there  had  been  no 
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return  of  the  trouble  ;   if   anything",  vision  was  improving". 
He  could  read  rather  smaller  print  with  the  eye. 

(Card  specimen.      February  14£/i,  1907.) 

Mr.  Sydney  Stephenson  asked  whether  the  detachment 
was  of  long'  standing-  before  the  puncture  was  done.  He 
visited  Professor  Deutschmann's  clinique  at  Hamburg  a 
few  months  ago,  and  saw  him  do  some  of  his  scleral 
punctures.  The  professor  attached  very  great  importance 
to  not  puncturing  recent  detachments.  When  a  recent 
case  came  to  him  he  postponed  operation  as  long  as 
possible,  at  least  six  months.  He  saw  four  cases  that- 
had  been  treated  by  Deutschmann's  methods,  and  the 
cure  appeared  complete.  Deutschmann  had  shown 
several  successful  cases  at  Heidelberg  a  few  months 
before. 

Mr.  McMullen  said  he  inserted  the  point  of  the 
Gi*aefe  knife  to  a  depth  of  only  2  or  3  mm.  He  made 
the  puncture,  as  nearly  as  possible,  where  the  retina 
was  most  widely  separated  from  the  choroid.  The  first 
puncture  was  made  four-teen  days  after  the  onset  of  the 
detachment.  The  patient  had  to  be  removed  from  the 
hospital  a  fortnight  later;  that  brought  on  the  detach- 
ment again.  He  made  the  second  puncture  the  next 
day,  ?'.  e.  a  month  after  the  first  onset.  After  this  the 
retina  went  back  within  twenty-four  hours.  There  had 
been  no  sign  of  detachment  since  then.  It  appeared  to 
have  been  spontaneous  ;  there  was  no  history  of  injury. 

Mr.  C.  D.  Marshall  said  a  good  deal  depended  on  the 
cause.  In  cases  where  there  was  a  good  deal  of  vitreous 
disease  he  took  rather  a  hopeless  view  of  the  condition  ; 
he  had  never  seen  treatment  do  any  good.  In  one  case, 
in  which  there  was  a  detachment  in  the  other  eye  also, 
the  recent  detachment  was  benefited  by  simply  putting 
the  patient  to  bed  for  a  time.  She  went  out  of  the 
hospital  apparently  cm*ed.  But  he  saw  the  patient  two 
<ii-  three  years  afterwards,  absolutely  blind,  the  detach- 
ment having  recurred.      Nothing  more    could   be  done  for 
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it.  He  feared  that  a  lot  of  the  cases  ultimately  went 
blind.  One  heard  of  an  isolated  case  here  and  there 
cui'ed  by  a  particular  method,  but  in  so  many  one  found 
the  detachment  came  back  again. 

Mr.  Johnson  Taylor  said  he  had  been  about  as 
successful  with  such  cases  as  Mr.  Marshall  appeared  to 
be.  He  had  tried  many  things,  including  sub-conjnnctival 
injections  of  bi-cyanide  of  mercury,  l'est,  pilocarpine, 
aperients,  tapping  in  the  ordinary  way,  and  by  Berry's 
method,  i.  e.  transfixing  right  through,  but  he  was  afraid 
he  had  not  benefited  one. 


5.  A    case  of  telangiectases  of  the   retinal  capillaries  and 
venous  radicles. 

By  W.  B.  Inglis  Pollock. 

(With  Figure.) 

John  W — ,  ret.  53  years,  (a  stone  mason),  first  came 
under  observation  in  the  Western  Infirmary,  Glasgow,  on 
November  9th,  1906,  where  he  had  been  admitted  a  week 
earlier  under  the  care  of  Professor  Stockman,  to  whose 
kind  permission  I  am  indebted  for  liberty  to  publish  the 
case. 

History. — The  patient  had  a  fracture  of  the  left  side  of 
the  skull  in  1883  due  to  the  jib  of  a  crane  falling  upon 
him.  Two  years  ago  while  at  work  he  suddenly  became 
aphasic  ;  this  was  followed  by  a  right  hemiplegia  upon 
the  succeeding  day.  At  the  same  time  he  noticed  a 
diminution  of  vision  in  the  right  eye.  There  is  no  history 
of  syphilis. 

Present  condition. — There  is  slight  aphasia  and  enfeeble- 
ment  of  the  right  side.  A  loud  systolic  murmur  is  present 
over  the  base  of  the  heart.  There  is  no  albuminuria. 
R.V.  =  g-(,  ;  L.V.  =  yV.    The  right  field  of  vision  is  normal. 


Temporal  side. 


Nasal  side. 
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The  pupils  are  equal  and  active.  In  either  eye,  refraction 
by  retinoscopy  under  homatropine,  Hy.  2*0  D.  Glasses 
give  no  improvement. 

On  ophthalmoscopic  examination  of  the  right  eye  the 
optic  disc  is  found  to  be  normal.  The  arteries  are  sinuous  ; 
the  veins  slightly  turgid,  but  not  tortuous.  The  macula 
is  rather  deeply  pigmented.  The  pathological  changes  are 
confined  with  one  exception  to  the  first  and  second  temporal 
branches  of  the  superior  vein  of  the  retina.  They  comprise 
alterations  in  the  vessel  walls,  the  presence  of  convoluted 
vessels,  and  of  masses  of  closely  packed  convoluted  vessels 
here  termed  telangiectases. 

Changes  in  the  veins. — The  superior  retinal  vein  is 
bounded  by  a  faint  white  line  more  mai'ked  on  the 
temporal  side.  This  ceases  at  the  spot  where  the  first 
temporal  branch  is  given  off  and  thereafter  the  vein  is 
normal.  The  first  temporal  branch  is  completely  covered 
by  a  white  band  which  is  continuous  with  that  lining 
the  superior  vein.  This  gradually  ceases  and  the  blood 
again  becomes  visible.  The  blood  column,  however,  varies 
in  calibre,  and  is  invisible  at  places,  while  the  vessel  wall 
is  partially  seen.  The  branch  then  divides  into  two 
terminal  divisions.  The  lower  has  become  completely 
sclerosed  and  appeal's  as  a  white  band  traversing  the 
fundus  to  the  extreme  temporal  side.  It  does  not 
contain  blood.  The  upper  is  covered  by  a  white  band 
for  a  short  distance  but  is  normal  in  the  remainder  of  its 
course.  The  second  temporal  branch  of  the  superior  vein 
presents  slight  variations  in  calibre,  and  far  out  gives  off 
a  branch  which  is  completely  sclerosed,  and  is  seen  passing 
downwards  and  outwards  at  the  top  left  hand  corner  of 
the  illustration. 

Convoluted  vessels. — Several  groups  of  these  are  present. 
They  lie  in  the  retina,  and  are  related  to  the  diseased 
sections  of  the  first  temporal  branch  vein.  The  charac- 
teristic change  is  as  follows:  A  small  artery  becomes 
convoluted  and  then  as  a  venous  radicle  enters  the  vein. 
The  first  is  situated  a  little  above  a  line  joining  the  macula 

vol.  xxvii.  9 
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and  the  disc;  another  is  on  the  opposite  side  of  the  branch, 
while  a  third  is  above  the  origin  of  the  two  terminal  divisions. 

Telangiectases  or  massed  convolutions. — Four  of  these 
occur,  and  on  a  superficial  examination  they  are  liable  to 
be  mistaken  for  haemorrhages.  More  careful  inspection 
reveals  the  outline  of  small  vessels  at  different  places  in 
them,  especially  near  the  margins.  They  have  scarcely 
altered  during  the  six  months  that  they  have  been  under 
observation.  They  are  situated  in  the  plane  of  the  retina. 
The  one  at  the  division  of  the  first  temporal  branch  vein 
into  its  terminal  branches  seems  to  be  continuous  with  the 
convoluted  vessel  mentioned  above.  Two  others  are 
placed  upwards  and  outwards  from  this,  but  are  also 
associated  with  the  same  vein  or  its  branch.  The  fourth 
is  connected  with  the  inferior  temporal  vein,  which  appears 
normal  in  all  other  respects. 

Remarks. — This  case  bears  a  considerable  resemblance  to 
the  one  illustrated  by  Frost  (1)  in  Plate  XL,  fig.  91,  in 
which  there  were,  however,  vessels  passing  into  the 
vitreous,  and  which  apparently  terminated  in  retinitis 
proliferans.  Frost's  is  the  only  case  in  which  I  have 
noticed  sclerosed  veins  depicted.  The  recent  work  of 
Coats  (2)  proves  that  the  vein  wall  may  be  so  thickened  that 
the  lumen  is  almost  obliterated.  The  course  of  events  in 
my  case  seems  to  have  been  that  the  superior  temporal 
vein  was  thrombosed  two  years  ago.  By  its  gradual  onset 
certain  capillaries  became  dilated,  tortuous,  and  then  con- 
voluted. In  some  instances  the  process  became  more 
exaggerated  and  the  massed  convolutions  arose  which 
have  been  termed  telangiectases  of  the  capillaries  or 
venous  radicles. 

{Read  May  25th,  1007.) 
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6.  Detachment  of  the  retina,  icitli  numerous  cysts,  in  a  glau- 
comatous eye.  Epithelial  downgrowth  covering  the 
anterior  and  posterior  surfaces  of  the  iri*. 

By  L.  Werner. 
(With  Plate  III.) 

Having  regard  to  the  interesting  conditions  found  in 
this  eye,  I  very  much  regret  that  the  only  information 
which  I  possess  with  reference  to  the  clinical  history  is  a 
note  to  the  effect  that  the  eye  was  removed  by  me  for 
absolute  glaucoma.  It  was  evidently  a  case  of  chronic 
iridocyclitis,  with  secondary  glaucoma. 

PI.  Ill,  fig.  1,  shows  the  appearance  of  the  lower  half  of 
the  eye  on  section.  The  other  half  was  cut  for  microscopic 
examination. 

The  chief  points  of  interest  in  the  case  are  the  numerous 
retinal  cysts,  and  the  downgrowth  of  epithelium  on  the  sur- 
face of  the  iris.  The  retina  is  completely  detached  and 
the  cysts,  as  usual,  project  on  its  outer  sm-face.  They  vary 
greatly  in  size,  some  forming  barely  visible  projections,  while 
one  is  as  large  as  a  pea  (PI.  Ill,  fig.  1).  There  are  at  least 
eleven  or  twelve  of  these  cysts  present.  Under  the  micro- 
scope the  retina  appears  to  be  thrown  into  numerous  small 
folds,  and  presents  various  degrees  of  degeneration  and 
oedema,  with  hyaline  thickening  of  the  walls  of  the  vessels. 
Numerous  i*ound,  well-defined  spaces  exist,  chiefly  in  the 
nuclear  layers,  but  I  could  not  trace  any  connection  between 
these  and  the  cysts,  which  seem  to  be  produced  by  the 
adhesion  of  neighbouring  folds  in  the  retina,  since  their 
walls  seem  to  be  composed  of  the  entire  thickness  of  the 
retina,  more  or  less  degenerated.  Neither  was  I  able  to 
see  any  separation  of  the  different  layers  at  the  margin  of 
any  of  the  cysts,  such  as  one  would  expect  to  meet  if  they 
were  intra-retinal.  The  contents  of  the  cysts  were  fluid, 
and,  in  a  few,  the  inner  surface  wns  in  places  lined  by  nil 
blood-corpuscles. 
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The  anterior  surface  of  the  iris,  which  is  in  a  state  of 
chronic  inflammation,  is  covered  over  by  a  layer  of  strati- 
fied epithelium  resembling-  conjunctival  epithelium  (PI.  Ill, 
fig.  2).  The  deepest  cells  are  cubical  and  veiy  regular,  as 
if  lying  on  a  basement  membrane,  while  they  become  more 
flattened  towards  the  free  surface.  This  epithelial  covering 
passes  round  the  pupillary  margin  on  to  the  posterior  surface 
of  the  iris,  but  gradually  becomes  thinner  as  it  approaches 
the  ciliary  region,  where  it  passes  off  the  iris,  before  it 
reaches  its  outer  margin,  and  becomes  continuous  with  a 
thin  endothelial-like  membrane  covering  the  ciliaiw  pro- 
cesses. From  this  cellular  layer  lying  on  the  ciliary 
processes  a  thin  membrane  extends  to  the  lens,  and  where 
the  latter  is  absent,  as  in  peripheral  sections,  it  reaches 
across  from  the  ciliary  processes  on  one  side  to  those  on 
the  other. 

Two  other  endothelial-like  membranes  stretch  across 
behind  the  lens  ;  one  is  reflected  off  the  ciliary  region  just 
in  front  of  the  ora  serrata,  while  the  other  springs  from 
the  surface  of  the  retina  immediately  behind  the  ora 
serrata.  Between  the  two  membranes  are  red  blood- 
corpuscules  and  large  leucocytes,  many  of  which  are 
vacuolated  or  vesicular. 

The  epithelium  on  the  iris  extends  below  the  pupil  and 
indeed  beyond  the  inferior  border  of  the  sphincter  muscle; 
below  this  point  it  is  replaced  by  a  layer  of  organised  exu- 
date, which  also  exists  in  places  higher  up  and  covers  the 
epithelium.  The  posterior  surface  of  the  cornea  was  lined 
by  normal  endothelium.  There  was  no  evidence  of  any 
operative  incision  having  been  made  in  the  portion  of  the 
eye  which  was  sectioned,  and  I  did  not  like  to  spoil  the 
remaining  half  in  order  to  ascertain  if  such  existed.  It  is 
certain  that  an  incision  or  opening  of  some  kind  must  have 
been  present,  through  which  the  epithelium  gained  access- 
to  the  intei'ior  of  the  eye. 

The  angle  of  the  anterior  chamber  was  closed.  The 
lens  was  represented  by  a  small  quantity  of  degenerated 
material  in  an  intact  capsule.      The  latter  was  thrown  into 
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Illustrates  Mr.  L.  Werner's  case  of  Ketinal  Cysts  in  a  Glauco- 
matous Eye  (p.  131). 

Fig.  1. — Upper  half  of  eye  with  large  intact  cyst  below  and  several 
smaller  ones,  some  of  which  have  been  opened  by  the  section,      x  1 1 . 

Fig.  2. — Epithelium  passing  round  the  pupillary  margin  of  the  iris  on 
to  posterior  surface. 
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Fig.  1. 


Fig.  2. 


Adlard  &  Son,  Imp) 
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folds  at  the  circumference  and  the  inner  surface  of  the 
posterior  capsule  was  lined  by  cells  in  its  whole  extent.  A 
large  quantity  of  blood  was  removed  from  the  anterior 
chamber  and  from  behind  the  lens. 

(Card  specimen.      June  13th }  1907.) 


7.   Multiple  cysts  of  retina. 
By  A.  L.  Whitehead. 


Tins  patient  was  a  strong,  healthy  man,  ast.  2i  years. 
He  eonsulted  me  in  February  of  the  present  year  com- 
plaining of  pain,  inflammation,  and  loss  of  sight  in  the 
right  eye.  He  stated  that  the  right  eye  had  been  defec- 
tive all  his  life,  but  vision  had  steadily  failed  during  the 
last  twelve  months,  and  the  eye  had  been  quite  blind 
for  three  months.  For  two  months  there  had  been  some 
congestion  and  pain. 

Vision  in  the  left  eye  was  ^,  and  the  eye  appeared  normal. 

Vision  in  the  right  eye  was  nil ;  there  was  marked  con- 
junctival congestion,  the  epi-scleral  veins  much  dilated  and 
tortuous,  the  cornea  steamy,  the  anterior  chamber  very 
shallow,  and  the  pupil  widely  dilated.  The  lens  was  clear 
and  the  retina  appeared  detached. 

Transillumination  showed  no  area  of  marked  density. 

The  patient  worked  as  a  gardener,  and  had  never  been 
out  of  England. 

A  diagnosis  of  intra-ocular  growth  was  made  and  the 
eye  excised. 

Xo  growth  was  found  when  the  eyeball  was  opened, 
but  a  number  of  translucent  cysts  were  present  in  the 
retina,  which  was  not  detached;  two  of  the  cysts  were 
n  moved,  and  a  careful  microscopical  examination  made  of 
the  liquid  contents,  but  no  definite  structures  detected. 

Dr.  Griiner  reports:  "The  wall  of  the  cyst  shows  an 
inner  (very  imperfect)  lining  of  flattened  endothelial  cells, 
the  outer  part  having  no  definite  limit. 
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"  There  is  a  loose  protoplasmic  network  with  a  few 
spherical,  deeply-staining  nuclei,  the  intervals  between 
the  cells  being  indefinite.  In  places  the  external  cells 
have  a  columnar  arrangement. 

"  Probably  these  are  lymphatic  cysts  developed  within 
the  retina  and  separating  its  layers." 

This  case  seems  to  be  a  very  well-marked  example  of 
a  group  of  cases  of  cystic  degeneration  of  the  retina, 
instances  of  which  have  been  recorded  by  Nettleship  (4), 
Kuhnt  (5),  Holmes  Spicer,  and  Parsons  (6),  and  others. 

The  cysts  occur  in  staphylomatous  or  degenerated  eyes, 
and  affect  the  inner  nuclear  layer  and  the  inner  part  of 
the  outer  nuclear  layer,  the  cyst  wall  being  chiefly  formed 
by  Muller's  fibres. 

In  the  present  case  the  cysts  were  probably  secondary 
to  a  chronic  glaucoma  upon  which  a  more  acute  attack  had 
supervened. 
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{June  13th,  1907.) 

Mr.  L.  Werner  said  he  had  had  a  case  of  cysts  of  the 
retina  in  connection  with  glaucoma  which  differed  in 
some  respects  from  Mr.  Whitehead's  case.  In  his  own 
case  the  retina  was  much  thicker,  and  the  glaucoma  was 
secondary  to  a  chronic  irido-cyclitis.  The  cysts  were  not 
intra-retinal,  but  were  due  to  adhesions  of  minute  folds  in 
the  retina,  which  subsequently  were  expanded  into  large 
cysts.  He  found  several  small  cavities  in  the  nuclear  layers, 
but  could  trace  no  transition  of  them  into  larger  cysts. 
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1.  Posterior  scleritis  and  infarction  of  the  'posterior  ciliary 

arteries. 

By  George  Coats. 

Casks  of  deep-seated  scleritis,  though  they  cannot  be 
described  as  common,  are  not  very  rare  in  our  large 
cliniques.  But  in  recent  years  two  unusual  forms  have 
been  described — the  so-called  "brawny  infiltration  of  the 
sclera  "  or  annular  scleritis,  and  posterior  scleritis.  So 
far  as  I  know  no  instance  of  the  latter  variety  has  been 
reported  in  English  literature,  and  only  two  cases  have 
been  submitted  to  pathological  examination.  The  follow- 
ing example  has  points  of  resemblance  to  those  pre- 
viously described,  but  differs  so  considerably  in  many 
respects  that  it  is  doubtful  if  it  should  not  be  classified 
separately. 

Posterior  scleritis  was  first  described  by  Fuchs  in  1902. 
A  lad,  aet.  16  years,  who  had  suffered  from  diphtheria  six 
weeks  before,  complained  of  pain  about  the  outer  can  thus 
of  the  left  eye  and  in  the  side  of  the  head.  Some  days 
later  sight  became  dim  in  the  same  eye.  The  con- 
junctiva was  swollen  and  vascular  on  the  temporal  side, 
and  there  was  photophobia,  but  otherwise  the  external 
appearances  were  normal.  There  was  some  pain  on 
pressing  the  globe  back  into  the  orbit.  The  disc  was  red 
and  blurred,  and  the  retina  around  it  opaque  ;  in  the 
macular  region  it  bulged  forward  -\  I),  to  4  D.  Vision 
with  a  +  5  D.  lens  was    /'.,   partly;   there   was  concentric 
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narrowing  of  the  field  of  vision.  The  right  eye  was 
normal ;  vision  with  +  0'75  U.  =  ^.  Nothing  abnormal 
was  detected  elsewhere  in  the  body,  and  there  was  no 
albumen  in  the  urine. 

In  a  few  days  the  pain  abated,  and  in  a  little  over  a 
fortnight  the  hypermetropia  and  opacity  of  the  retina  had 
disappeared,  leaving  a  visual  acuity  of  |  partly.  Two 
months  later  the  right  eye  was  attacked  in  an  exactly 
similar  manner,  and  again  the  symptoms  disappeared 
within  a  short  time. 

In  discussing  this  case  Fuchs  points  out  that  the  pain, 
the  relative  slightness  of  the  diminution  of  vision,  and  the 
speedy  retrogression  of  the  retinal  opacity  and  hyperme- 
tropia, without  leaving  pigmentation  or  other  traces,  are 
all  against  a  primary  affection  of  the  retina  or  choroid. 
The  sclera  alone  contains  nerves  of  sensation.  On  the 
other  hand  the  ophthalmoscope  appearances,  and  the 
absence  of  swelling  of  the  lids  or  exophthalmos,  exclude 
a  purely  orbital  affection.  Finally  the  redness  of  the 
conjunctiva  and  the  sensitiveness  to  touch  on  the  temporal 
side,  where  the  sclera  can  be  examined  further  back  than 
elsewhere,  seem  to  leave  no  doubt  that  the  condition  was 
indeed  one  of  scleritis. 

Although  involvement  of  the  posterior  part  of  the 
sclera  has  been  observed  in  severe  cases  of  ordinary 
scleritis  which  have  led  to  the  loss  of  the  eye,  Fuchs  has 
only  seen  two  instances  in  which  there  was  scleritis  so  far 
oack  as  to  be  palpable  but  not  visible.  In  one  of  these 
there  was  also  irido-choroiditis. 

Fuchs  refers  to  a  case  similar  to  his  own  reported  by 
Knapp  in  1808.  A  woman,  aet.  20  years,  suffered  from 
mitral  regurgitation  and  cardiac  hypertrophy  the  result  of 
acute  rheumatism.  She  had  frequent  headaches  with 
flickering  scotomata  before  the  eyes.  Ten  days  before 
her  first  visit  she  had  an  attack  of  giddiness  and  seemed 
ill,  while  at  the  same  time  sight  failed  suddenly  in  both 
eyes.  Vision  was  speedily  recovered  in  the  left,  but  a 
scotoma  remained  upwards  and  inwards  in  the  right  field. 


POSTERIOB    SCLEKITJS.  13*3 

A  diffuse  greyish  opacity  was  found  in  the  right  retina 
around  the  macula  and  below  the  nerve.  It  Avas  slightly 
prominent.  After  four  or  five  days  this  gradually  dis- 
appeared. Fourteen  days  later  the  vision  of  the  Irft  eye 
failed,  again  in  association  with  cardiac  symptoms,  and 
an  opacity  was  found  in  the  retina  1-^  P.D.  above  the 
macula.  This  cleared  up  in  three  days.  Knapp's  ex- 
planation of  these  phenomena  was  that  on  both  occasions 
the  endocarditis  had  given  rise  to  emboli  which  had 
lodged  in  some  vessels  of  the  brain,  and  also  in  the 
posterior  ciliary  arteries.  Fuchs  thinks  it  improbable 
that  isolated  emboli  should  occur  in  the  ciliary  arteries  of 
both  eyes,  but  remembering  the  association  of  cardiac 
symptoms  with  both  attacks,  the  possibility  of  thrombosis 
from  deficient  circulation  is  to  be  kept  in  mind. 

From  the  clinical  standpoint  another  case  has  recently 
been  reported  by  Wagenmann.  The  symptoms  were 
much  more  severe  and  obstinate  than  in  Fuchs's  case.  A 
woman,  get.  46  years,  complained  of  redness  of  the  left 
eye,  with  swelling  of  the  lids  and  pain  in  the  eyeball  and 
head.  Dimness  of  vision  had  occurred  some  time  after 
the  onset  of  these  symptoms.  There  were  photophobia, 
swelling  of  the  lids  and  redness  of  the  conjunctiva, 
especially  above  and  internally.  The  eye  was  divergent 
and  there  was  an  exophthalmos  of  2  mm.;  movements 
were  limited  in  an  inward  direction,  and  there  was  a  feel- 
ing of  resistance  on  pressing  the  globe  back.  The  iris 
was  discoloured,  the  pupil  irregular,  and  there  were  pre- 
cipitates on  the  back  of  the  cornea.  Vision  =  fingers  at 
4  metres.  Field  concentrically  narrowed.  The  disc  was 
hypericin ic,  and  there  was  a  detachment  upwards  and  in- 
wards which  overhung  its  edge  and  spread  also  over  the 
macular  region.  In  the  right  eye  signs  of  old  iritis  were 
present,  but  none  of  the  other  symptoms.  On  one  sub- 
sequent occasion  a  trace  of  scleral  thickening  could  be 
made  out  in  the  extreme  equator  of  the  left  eye  ;  it  was 
sensitive  to  the  touch.  All  the  symptoms  gradually  sub- 
sided, but  it  was  about  three  months    before    they    finally 
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disappeared.      Some  pigmentation  remained   in    the    peri- 

pherv   of   the   fundus    and   vision   was    =-^-       In    contrast 

V'o. 

to  Fuchs's  case  there  was  a  myopia  of  2*5  in  this  instance, 
probably  due  to  slight  bulging  of  the  sclera;  it  dis- 
appeared with  the  other  symptoms.  The  reasons  already 
given  for  regarding  Fuchs's  case  as  one  of  posterior 
scleritis  hold  equally  in  Wagenmann's.  The  diagnosis 
must  be  regarded  as  a  very  reasonable  one. 

Pathological  proof  that  scleritis  may  be  limited  to  the 
posterior  half  of  the  sclera  was  also  furnished  by  Wagen- 
mami,  but  as  the  condition  occurred  in  an  eye  previously 
diseased  the  clinical  features  were  obscured.  The  patient 
was  a  man,  83t.  54  years.  Twenty-three  years  before,  a 
detachment  of  the  retina  in  his  left  eye  had  been  dia- 
gnosed. He  had  absolute  glaucoma  of  the  left  eye,  with 
severe  inflammatory  oedema  of  the  suri'ounding  tissues 
and  some  exophthalmos.  An  examination  of  the  fundus 
was  impossible.  In  excising  the  eye  a  swelling,  which 
was  believed  to  be  a  perforating  tumour,  was  found  to 
occupy  the  whole  external  inferior  quadrant  from  behind 
the  external  rectus  to  the  nerve  entrance.  It  proved  to 
be  a  plastic  scleritis  with  great  thickening  of  the  sclera, 
loosening,  and,  in  places,  necrosis  of  its  lamellae  and  dense 
infiltration  with  mononuclear  leucocytes.  The  infiltration 
was  chiefly  in  three  layers :  subchoroidal,  intra-  and 
episcleral.  The  overlying  choroid  was  much  less  infil- 
trated. The  retina,  as  before-mentioned,  had  evidently 
been  detached  before  the  disease  commenced.  The  sur- 
rounding orbital  tissues  were  infiltrated  and  oedematous. 
There  were  other  degenerative  changes  in  the  eye  which 
need  not  be  detailed. 

In  the  discussion  on  this  paper  Salzer  spoke  of  a  case 
in  which  the  eye  had  also  been  excised  for  a  supposed 
tumour.  On  examining  it  he  found  a  scleritis  and  epi- 
scleritis posteriorly,  which  had  caused  thrombosis  of  the 
posterior  ciliary  vessels,  and,  as  a  result,  detachment  <>f 
the  retina  and  choroid. 
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It  is  doubtful  whether  an  unusual  case  reported  by 
Gayet  should  be  classed  here.  The  whole  of  the  sclera 
in  both  eyes  was  severely  inflamed,  and  the  process 
gradually  (in  the  course  of  years)  spread  across  the 
cornea.  Pathological  examination  showed  that  the  chief 
changes  were  in  the  posterior  part  of  the  sclera — behind 
the  equator.  There  is  some  reason  to  believe  that  the 
process  had  begun  there  and  had  gradually  spread  for- 
ward along  the  vessels. 

A  somewhat  similar  case  reported  by  Coppez  was 
almost  certainly  a  tumour,  perhaps  a  lymphoma  or  lympho- 
sarcoma, and  possibly  Gayet's  was  also  of  this  description. 

It  will  be  seen,  therefore,  that  our  pathological  material 
amounts  to  two  cases,  one  of  which  was  only  briefly  men- 
tioned in  a  discussion.  In  my  own  example  clinical 
details  are  also  somewhat  lacking,  as  the  patient's  eye  was 
seriously  disorganised,  and  ah'eady  required  enucleation, 
at  his  first  visit. 

I  am  indebted  to  Mr.  Lang  for  the  use  of  the  case. 

Chas.  C — ,  ret.  38  years,  attended  the  Royal  London 
Ophthalmic  Hospital  under  Mr.  Lang,  on  January  18th, 
1906,  on  account  of  failure  of  sight  in  his  left  eye.  The 
dimness  of  vision  began  twelve  months  before  as  a  slight 
mist,  which  in  a  week  or  two  became  so  dense  that  only 
large  objects  were  visible.  Glittering  scotomata  were 
present.  There  was  no  pain  then,  or  at  any  subsequent 
period;  no  redness  of  the  visible  sclera  or  conjunctiva; 
no  lacrymation  or  photophobia  ;  no  swelling  of  the  lids; 
no  exophthalmos  or  pain  on  pressing  the  globe  back  into 
the  orbit.  Six  months  after  the  onset  of  symptoms  the 
lens  became  cataractous.  He  had  never  previously  had 
disease  of  the  eyes.  There  was  no  history  of  any  im- 
portant illness  since  his  childhood,  when  he  had  measles 
and  shingles  ;  but  nothing  definite  is  stated  in  the  notes 
with  regard  to  syphilis.  The  urine  contained  neither 
albumen  nor  sugar. 

The  left  eye  showed  all  the  symptoms  of  a  chronic 
iridocyclitis.      The  iris  was  discoloured  and  covered    with 
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many  largo  new-formed  vessels.  The  cornea  was  hazy 
over  its  lower  half  from  old  precipitates.  The  lens  was 
opaque.  There  was  a  small  staphyloma  immediately  in 
front  of  the  insertion  of  the  external  rectus.  There  was 
no  perception  of  light,  and  the  tension  was  raised.  The 
right  eye  was  normal  in  every  respect.      V.  ^  and  J.  1. 

The  left  eye  was  enucleated  four  days  after  admission. 
Seven  months  later  he  wrote  to  say  that  the  right  eye  had 
remained  quite  free  from   inflammation. 

Pathological  Examination. 

Macroscopical  examination. — The  globe  is  fixed  in 
formalin  and  bisected  sagittally.  In  addition  to  the 
appearances  already  mentioned  there  is  an  equatorial 
staphyloma  above,  and  a  commencing  staphyloma  on  the 
nasal  side.  The  angles  of  the  anterior  chamber  are 
occluded,  the  vitreous  shrunken,  the  retina  and  choroid 
in  situ.  There  is  a  peculiar  diseased  patch  in  the  fundus 
above  the  disc  (Fig.  20).  It  commences  4'5  mm.  above  the 
disc,  and  is  about  10  mm.  in  diameter.  It  has  the  form  of 
a  brown  island  somewhat  paler  than  the  fundus  elsewhere, 
surrounded  by  a  moat  or  gutter  of  a  mottled  yellow 
appeai'ance.  The  island  is  bounded  towards  the  moat  by 
a  sharply  defined  darker  line.  The  outer  circumference  of 
the  moat  is  equally  sharply  limited  except  that  between 
the  papilla  and  the  left-hand  lower  corner  there  is  an  area 
of  slightly  discoloured  atrophic  choroid.  Everywhere 
else  the  choroid  has  its  normal  brown  colour  except  for  a 
low  small  atrophic  patches  about  the  ora  serrata.  The 
small  staphylomatous  speck  mentioned  above  is  at  one  of 
these.  There  is  no  evident  thickening  of  the  choroid  or 
sclera,  and  neither  the  choroid  nor  the  retina  is  detached. 
The  papilla  is  cupped. 

Microscopical  examination.  —  The  most  interesting- 
changes  correspond  in  distribution  to  the  island-like  area 
above  the  papilla.  Briefly  these  consist  of  extensive 
necrosis  of  the  sclera,  choroid  and    r<  lina,    with  surround- 
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Illustrates  Mr.    G-.    Coats's   paper   on   Posterior    Scleritis   and 
Infarction  of  the  Posterior  Ciliary  Arteries  (p.  135). 

Fig.  1.— General  view  of  the  posterior  part  of  the  globe  above  the 
nerve.  A  to  A'.  Necrotic  area  in  sclera.  B  to  B'.  Necrotic  area  in 
choroid.  C  to  C.  Necrotic  area  in  retina.  E.  Equatorial  staphyloma. 
The  papilla  is  atrophic  and  cupped.     The  nerve  is  atrophic. 

Fig.  2. — The  necrotic  sclera  and  choroid.  C.  Choroid.  The  pigment 
epithelium  is  entirely  lost.  There  is  no  nuclear  staining.  The  stroma 
pigment  is  collected  in  irregular  masses.  The  normal  layers  of  the 
choroid  cannot  be  distinguished.  A  few  blood-corpuscles  are  scattered 
about  in  the  stroma.  NS.  Necrotic  portion  of  sclera.  The  lamellae  are 
well  preserved,  but  nuclear  staining  is  lost.  S.  Living  sclera.  At  the 
line  of  junction  with  the  dead  portion  there  is  a  moderate  amount  of 
inflammatory  infiltration. 
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ing  inflammatory  reaction.  The  necrotic  patch  in  the 
sclera  is  confined  to  the  inner  lamellae  and  occupies  rather 
more  than  a  third  of  its  thickness  (PL  IV,  fig.  1,  aa').  The 
appearance  of  the  necrotic  lamella?  is  almost  normal 
except  for  the  loss  of  nuclear  staining1  ;  there  is  no  round- 
cell  infiltration  among  them  (PI. IV,  fig.  2,  ns)  .  On  the  other 
hand  the  surrounding  tissues  are  considerably  infiltrated. 
The  cells  are  mostly  mononuclear,  polymorphonuclear 
leucocytes    being    comparatively     scanty  ;   there    are   no 

Fig.  20. 


giant  or  epithelioid  cells.  The  infiltration  is  denser  round 
the  vessels — especially  the  smaller  episcleral  branches. 
The  thickness  of  the  sclera  is  not  notably  increased. 

The  choroid  is  also  completely  necrotic  in  an  area 
corresponding  generally  to  the  dead  portion  of  sclera,  but 
of  somewhat  wider  extent  (PI.  IV,  fig.  1,  bb).  Some  blood- 
corpuscles  are  irregularly  scattered  about  in  its  sti-oma — 
apparently  there  has  been  haemorrhage  in  its  substance. 
The  vessels  have  almost  entirely  disappeared,  but  here  and 
there  small  twigs  are   visible,    usually    close   to   the    inner 
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surface,  and  sometimes  a  few  nuclei  are  stained  in  their 
neighbourhood.  Elsewhere  there  is  no  nuclear  staining 
whatever  (PI.  IV,  fig.  2,  c).  The  pigment  is  gathered 
together  in  irregular  clumps  or  diffusely  scattered  through- 
out the  stroma.  The  pigment  epithelium  has  almost  entirely 
disappeared.  As  in  the  case  of  the  sclera,  the  necrotic 
portion  is  entirely  free  from  round-cell  infiltration.  This 
commences,  however,  at  its  edges,  especially  the  edge 
towards  the  nerve  (PI.  V,  fig.  4) .  It  increases  gradually  in 
density  in  receding  from  the  dead  tissue,  and  there  is  no 
normal  choroid  between  the  latter  and  the  papilla.  The 
area  of  densest  infiltration  corresponds  to  a  spot  where 
the  proper  layers  of  the  choroid  become  better  distin- 
guishable, and  where  the  pigment  epithelium  is  again 
visible.  At  the  anterior  extremity  the  infiltration  is  much 
less  marked,  and  normal  choroid  speedily  appears. 

The  retina  is  also  necrotic  in  an  area  closely  correspond- 
ing to  the  necrotic  choroid  (PI.  IV,  fig.  1,  cc').  The  changes 
are  much  more  profound  than  those  which  occur  in  any 
form  of  choroido-retinitis,  and  differ  entirely  in  character 
(PI.  V,  fig.  3).  The  limitans  interna  is  traceable  over  the 
whole  area,  and  in  places  the  limitans  externa  is  also 
distinguishable.  Between  these  two  there  is  nothing  but 
a  granular  detritus,  with  here  and  there  a  few  nuclei 
probably  belonging  to  one  of  the  nuclear  layers — it  is 
impossible  to  say  which.  In  one  or  two  places  little  groups 
of  cells  seem  to  represent  retinal  vessels,  but  none  of 
them  contains  blood.  There  is  a  considerable  amount  of 
pigment  in  the  retina,  mostly  in  the  form  of  scattered 
free  granules,  sometimes  collected  into  clumps  and 
apparently  intra-cellular.  It  has  probably  been  derived 
from  cells  of  the  pigment  epithelium  which  have  wandered 
into  the  retina.  Between  the  necrotic  portion  of  retina 
and  the  papilla  there  is  an  extensive  area  which  is 
infiltrated  and  shows  nuclear  staining,  but  within  which 
no  retinal  structures  are  visible  (PI.  V,  fig.  4).  Probably 
this  area  and  the  corresponding  part  of  the  choi'oid  were 
formerly    necrotic,  but  are  becoming  invaded    from    the 


PLATE   V. 

Illustrates   Mr.    G-.    Coats's   paper   on   Posterior   Scleritis    and 
Infarction  of  the  Posterior  Ciliary  Arteries  (p.  185). 

Fig.  3. — The  necrotic  retina.  The  limitans  interna  is  distinguishable, 
the  externa  is  indicated.  Between  the  two  the  retina  is  converted  into 
a  mass  of  detritus  with  some  pigment  clumps  and  a  few  isolated  nuclei. 
There  is  no  trace  of  the  rods  and  cones.     C.  Choroid.     8.  Sclera. 

Fig.  4. — The  edge  of  the  necrotic  area  in  the  choroid  and  retina  towards 
the  papilla.  In  both  there  is  a  moderate  degree  of  round-cell  inflamma- 
tion, but  their  normal  structure  is  not  yet  visible. 
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living  tissues  beyond.  The  normal  layers  of  the  retina 
are  only  visible  for  a  very  short  space  close  to  the  nerve 
entrance,  where  also  large  vessels  are  present  in  its  inner 
layers.  As  in  the  case  of  the  choroid  the  infiltration  is 
much  less  extensive  on  the  equatorial  side,  and  the 
retina  recovers  its  normal  structure  much  more  quickly. 
Where  the  retina  and  choroid  are  necrotic  they  are  not 
adherent  to  one  another,  nor  does  the  retina  appear  to  be 
detached;  there  is  no  subretinal  coagulum. 

There  is  no  bulging-  of  the  area  under  consideration. 
The  bulging  mentioned  in  the  macroscopic  examination 
seems  to  be  an  ordinary  glaucomatous  equatorial 
staphyloma,  and  unconnected  with  the  disease  behind  (PI. 
IV,  fig.  1,  e).  It  is  situated  immediately  in  front  of  the 
inflamed  area,  and  the  sclera,  choroid  and  retina  are 
stretched  and  atrophic  but  not  otherwise  diseased  in  this 
situation. 

The  other  changes  in  the  globe  may  be  briefly 
mentioned.  The  cornea  is  normal.  The  iris  is  con- 
densed and  infiltrated.  A  fibrous  membrane  stretches 
across  the  pupil,  and  there  are  dense  adhesions  between  the 
iris  and  the  anterior  lens  capsule.  There  is  an  adhesion 
between  the  root  of  the  iris  and  the  back  of  the  cornea 
reaching  beyond  the  termination  of  the  membrane  of 
Descemet  ;  the  root  is  very  atrophic.  Groups  of  leucocytes 
are  present  on  the  back  of  the  cornea  below.  There  is 
considerable  infiltration  about  the  spaces  of  Fontana  and 
the  canal  of  Schlemm.  The  lens  fibres  ai*e  breaking 
down  and  there  is  a  thick  deposit  of  anterior  capsular 
cataract.  The  ciliary  body  is  extremely  atrophied  and 
shows  some  small  collections  of  round  cells  anteriorly. 
There  is  a  cellular  exudation  with  slight  traces  of  organisa- 
tion in  the  vitreous  in  the  neighbourhood  of  the  pars  plana 
and  behind  the  lens.  Similar  deposits  of  cells  are  found 
on  the  anterior  surface  of  the  retina.  The  inner  layers  of 
the  retina  are  atrophic,  the  outer  well  preserved  ;  round- 
coll  infiltrations  are  present  along  the  vessels.  Near  the 
,  ora  serrata  there  are  some  small  patches  of   old  choroido- 
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retinitis.  The  papilla  shows  a  moderate  degree  of 
cupping,  partly  atrophic,  partly  glaucomatous  j  there  is 
some  round-cell  infiltration  of  the  lamina  cribrosa, 
especially  on  the  side  of  the  patch  of  scleritis,  and  some 
haemorrhage  among  the  trabecular  on  the  opposite  side. 
The  connective  tissue  around  the  central  vessels  is 
infiltrated  for  a  short  distance  above  the  lamina.  The  nerve 
is  very  atrophic.  Except  in  the  area  described  above  the 
sclera  is  perfectly  normal  and  the  ciliary  vessels  are  not 
diseased. 

Remarks. 

In  looking  back  over  the  clinical  history  it  is  evident 
that  no  diagnosis  could  have  been  made  of  the  peculiar 
condition  in  the  fundus.  The  case  seemed  to  be  an 
ordinary  example  of  chronic  iridocyclitis  with  secondary 
glaucoma,  the  only  peculiarity  being  the  fact  that  only 
one  eye  was  attacked.  In  addition  to  the  signs  of  these 
conditions,  the  pathological  examination  showed  a  general 
slight  retinitis  with  cellular  infiltration  of  the  posterior,  as 
well  as  of  the  anterior,  part  of  the  vitreous,  and  an  area 
in  which  the  sclera,  choroid  and  retina  showed  moderate 
inflammatory  infiltration  and  extensive  necrosis.  It  is 
evident  that  such  a  localised  patch  could  not  be  the  result 
of  the  inflammation  in  the  anterior  half  of  the  eye.  If 
the  combination  of  the  two  conditions  was  not  a  coinci- 
dence the  iridocyclitis  must  have  been  the  result  of  the 
disease  at  the  posterior  pole,  probably  as  a  result  of  the 
access  of  toxic  substances  to  the  vitreous.  That  such 
substances  were  present  in  the  vitreous  is  proved  by  the 
slight  general  retinitis  without  choroiditis.  Moreover,  the 
spread  of  inflammatory  processes  from  behind  forwards  is 
common,  while  extension  from  before  backwards  is  rare 
except  in  the  case  of  septic  infection.  In  Wagenmann's 
case  of  posterior  scleritis  signs  of  iritis  were  a  marked 
feature.  It  may  be  stated  with  some  degree  of  certainty, 
therefore,  that  the  posterior  disease  was  primary,  and  the 
iridocyclitis  secondary. 

What  was  the  sequence  of  events  in   the  patch   itself  ? 
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It  is  to  l)o  remarked  in  bhe  lirst  place  that  there  is  some- 
thing at  work  beyond  ordinary  inflammation.  The  extent 
of  the  necrosis  is  out  of  all  proportion  to  the  amount  of 
inflammatory   infiltration.      Small   patches    of   necrosis    in 

the  midst  of  dense  ronnd-cell  infiltration  have  indeed  been 
described  in  other  instances  of  scleritis  (Baunigarten, 
Schirmer,  Schlodtuiann,  Priedland,  Uhthoff,  Wagenmann), 
but  in  the  present  case  there  is  necrosis  en  masse  asso- 
ciated with  comparatively  slight  inflammatory  reaction. 
This  points  to  the  local  action  of  some  powerful  toxinj 
or  to  the  cutting  off  of  blood  supply,  or  to  a  combination 
of  these  two  factors.  Against  the  first  hypothesis  there 
is  evidence  that  inflammation  did  not  precede  necrosis  in 
the  necrotic  parts.  They  are  not  thickened  and  show  no 
sign  of  past  or  present  inflammatory  infiltration  except  at, 
their  edges.  It  will  be  remembered  also  that  the  eye 
was  never  painful  or  tender  when  pressed  back  into  the 
orbit,  and  that  there  was  no  exophthalmos.  If  the  toxin 
had  been  so  virulent  as  to  kill  the  tissues  before  inflam- 
mation could  occur,  one  would  have  expected  much  more 
violent  reaction  in  the  surrounding1  living  tissues.  As  a 
matter  of  fact,  however,  it  is  quite  moderate.  Moreover, 
if  the  toxin  was  circulating  freely  in  the  blood  the 
peculiar  distribution  of  the  area  in  the  fundus  is  nut 
accounted  for,  while  if  it  was  in  the  form  of  an  embolus 
it  must  at  least  have  been  associated  with  vascular  ob- 
struction and  cutting  off  of  blood  supply. 

The  most  probable  supposition,  therefore,  seems  to  be 
that  the  blood  supply  was  cut  off  by  the  blockage  of  one 
of  the  larger  ciliary  arteries.  The  appearances,  in  fact, 
remind  one  irresistibly  of  a  pale  infarction  such  as  occurs 
in  the  kidney,  etc.*  The  area  and  position  of  the  diseased 
patch  in  the  fundus    would  correspond  well   with   the  dis- 

*  It  was  not  a  pure  pale  infarction  in  the  case  of  the  choroid,  since  a 
few  extra vasated  red  corpuscles  wen-  found  scattered  aboiit  the  stroma. 
This  might  have  been  expected  owing  to  the  greater  vascularity  of  the 
uvea.  The  luny  is  more  vascular  than  the  kidney,  and  therefore  its 
infarctions  arc  usually  of  the  hemorrhagic  type. 
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tribution  of  one  of  these  vessels.  Moreover,  the  area  of 
necrosis  was  more  extensive  in  the  retina  than  in  the 
choroid,  and  in  the  choroid  than  in  the  sclera,  and  this 
corresponds  exactly  with  the  usual  wedge  shape  of  infarc- 
tions. The  obstruction  may  have  been  due  to  an  embolus, 
to  a  thrombus,  or  to  inflammatory  infiltration  in  the  sclera 
around  the  arterial  wall.  Unfortunately  the  sections  were 
not  serial,  so  that  although  no  blocked  vessel  was  found, 
one  may  easily  have  been  overlooked.  Round-cell  infiltra- 
tion was,  indeed,  abundant  round  the  ciliary  vessels  and 
nerves,  but  too  much  stress  must  not  be  laid  on  this,  since 
these  are  the  situations  where  it  would  naturally  collect 
rather  than  among  the  denser  scleral  lamella?. 

It  is  not  at  first  sight  evident  why  the  retina,  which  has 
a  blood  supply  of  its  own,  should  also  become  necrosed, 
but  probably  the  sudden  and  complete  interruption  of  the 
circulation  through  the  chorio-capillaris  would  produce  a 
much  greater  effect  than  the  slow  destruction  in  ordinary 
conditions  of  choroiditis  and  choroidal  atrophy.  The 
changes  found  in  the  present  instance  are  closely  similar 
to  those  described  by  Wagenmann  after  division  of  ciliary 
arteries  in  the  rabbit.  He  says :  "  The  retina  consists 
only  of  a  thin  membrane  in  which,  in  places,  an  in- 
distinctly reticular  supporting  tissue  is  recognisable  among 
finely  granular  material.  A  few  cells  of  different  form 
and  size,  with  oval  nuclei,  are  present,  apparently  the 
remains  of  the  inner  nuclear  layer.  Here  and  there  are 
little  heaps  of  chromatin  and  shrunken  nuclei,  the  last 
remnants  of  the  outer  nuclear  layer.  Large  fatty  cells 
are  also  found.  Pigment  occurs  in  the  degenerated  retina 
partly  as  free  granules,  partly  enclosed  in  cells.  .  .  ." 
In  human  eyes  upon  which  optico-ciliary  neurotomy  has 
been  performed  the  changes  in  the  retina  are  quite  as 
profound.  I  am  indebted  to  Mr.  Treacher  Collins  for  the 
opportunity  of  examining  sections  of  such  a  case. 

It  may  be  asked  why  infarctions  should  occur  in  a 
tissue  so  well  supplied  with  blood  as  the  choroid,  but  it 
should  be   remembered  that   the  copiousness  of  the  blood 
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supply  is  not  the  only  factor  in  the  etiology  of  infarction. 
The  important  point  is  whether,  when  a  main  trunk  of 
supply  is  blocked,  a  sufficient  number  of  anastomotic 
twigs  of  considerable  size  can  be  supplied  to  the 
area  by  neighbouring  branches.  The  kidney  and  spleen 
are  well  supplied  with  blood,  yet  blockage  of  their  vessels 
is  followed  by  infarction,  and  this  may  well  occur  also  in 
the  case  of  the  choroid.  According  to  Leber*  the  larger 
posterior  ciliary  arteries  have  practically  no  branches  of 
communication  with  one  another,  and  these  mostly  in  the 
anterior  part  of  their  distribution  and  around  the  nerve 
entrance. 

An  aseptic  piece  of  dead  tissue  in  any  part  of  the  body 
seems  to  give  origin  to  toxic  bodies  of  low  virulence  which 
cause  chronic  inflammation  in  the  surrounding  tissues,  and 
finally  lead  to  encapsulation,  or  invasion  and  cicatrisation 
of  the  necrotic  mass.  In  the  present  instance  this  com- 
paratively slight  inflammation  is  evident  in  the  living 
sclera,  choroid  and  retina  around  the  necrotic  focus.  It 
is  probable  that  similar  toxic  bodies  were  also  diffused  into 
the  vitreous  and  set  up  an  inflammation  in  the  iris,  ciliary 
body  and  retina.  Its  essentially  chronic  character  is 
shown  by  the  absence  of  pain  and  injection  of  the  eye. 
It  is  also  possible  that  the  agent  which  caused  the  obstruc- 
tion of  the  vessel  had  itself  toxic  properties  of  a  mild 
type,  whether  it  was  a  primary  inflammation  of  the 
surrounding   sclera  or  a  plug  in   the.  vessel   itself. 

The  conclusion,  therefore,  which  I  would  draw  is,  that 
all  the  symptoms  in  the  present  case  are  best  explained 
by  an  obstruction  of  a  posterior  ciliary  artery,  with  con- 
sequent infarction  of  the  inner  layers  of  the  sclera,  the 
choroid  and  the  retina. 

It  is  difficult  to  say  whether  any  of  the  other  recorded 
cases  might  possibly  have  been  due  to  infarction.  A 
noticeable  point  is  the  variability  in  the  intensity  of  the 
symptoms.      Knapp's  and    Fuchs's    cases  were  both    very 

*  Leber,  Graefe  Saemisch  Handbuch  d.  tjesamten  Augenh.,  13d.  ii,  Abth. 
2,  p.  39,  1903. 
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mild  ;  Wagenmann*  s  clinical  case  was  much  more  obstinate, 
and  the  case  which  he  examined  pathologically  showed  sym- 
ptoms of  considerable  severity.  Thismightbeaccounted  for 
simply  by  the  action  of  inflammatory  stimuli  of  different 
degrees  of  virulence,  but  it  would  also  correspond  well 
with  the  obstruction  of  larger  or  smaller  trunks.  If  a 
small  trunk  were  occluded  the  circulatory  disturbance 
would  be  speedily  overcome ;  if  the  obstructed  branch 
were  larger,  not  so  easily.  The  evidence  of  vascular 
obstruction  in  the  cases  of  Knapp  and  Salzer  has  already 
been  mentioned ;  in  Fuchs's  case  and  in  Wagenmann's 
clinical  case  there  was  no  proof  for  or  against  it.  In  the 
case  which  Wagenmann  examined  pathologically  the  great 
thickening  and  intense  infiltration  of  the  sclera  pointed 
rather  to  a  primary  inflammation  than  to  occlusion  of 
vessels,  and  his  case  differed  from  mine  clinically  in  the 
presence  of  severe  inflammatory  oedema  and  exophthalmos. 
It  must  therefore,  I  think,  be  left  an  open  question  how 
far  the  present  case  is  similar  to  the  others,  and  more 
pathological  reports  will  be  necessary  before  any  general 
conclusion  can  be  drawn. 
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2.    A    case   of  flat   sarcoma   of  tin-   choroid. 

By    L.    V.    Cargill    and    Stephen    Mayou. 
(Plates  VI  and  VII.) 

The  great  rarity  of  diffuse  or  infiltrating  sarcomata  of 
the  uveal  tract  in  comparison  with  the  ordinary  ch*cum- 
scribed  variety,  together  with  their  clinical  importance  and 
pathological  intei-est,  attention  to  which  has  been  drawn 
by  Parsons,  makes  any  addition  to  the  small  number  (if 
published  cases  highly  desirable. 

In  August,  1904,  a  man,  asfc.  61  years,  came  complaining 
of  some  failure  in  the  sight  of  the  left  eye,  which  he  had 
been  noticing  for  two  months.  He  had  also  occasionally 
been  bothered  with  peculiar  flashes  of  light  in  the 
eye  when  it  was  shut.  The  pupil  was  active ;  the 
tension,  media,  and  optic  disc  were  normal.  The  only 
fundus  change  visible  was  an  irregular  patch,  about  a 
disc  and  a  half's  diameter  to  the  outer  side  of  the 
macula,  and  somewhat  larger  than  the  area  of  the  disc, 
having  rather  the  appearances  of  a  focus  of  choroido- 
retinitis.  In  this  patch  the  retina  had  an  opaque,  milky, 
oedematous  appearance,  and  a  temporal  retinal  vein  passing 
across  the  upper  part  of  the  region  was  decidedly  dis- 
tended. At  the  lower  border  of  the  area  of  retinal 
"parity  tin-re  were  three  or  four  collections  of  dark 
choroidal  pigment  with  adjacent  ill-defined  paler  spots  of 
apparently  defective  pigmentation.  There  was  no  definite 
elevation  of  the  patch. 
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In    the    field    of    vision   there   was   a  relative    scotoma 
corresponding  to  the  fundus  lesion  (vide  Chart,  fig.  21.) 
6    _  +  0-50  sph.  _     6     +  3-50  sph.  _ 
L.  V.  :  nil  c  +  |.50  Cyl.  ~  '**  '  +  1-50  cyl.  ~~       2' 
axis  30°  axis   30° 

The  right  eye  was  normal,  and  there  was  no  sclerosis 
of  the  retinal  vessels  in  either  eye. 

R.V.  :  §  +  1-00  sph.  =  f ;  J.  1  6  +  3-50  sph. 

Except  for  a  gouty  tendency  the  patient's  health  was 
excellent,  and  nothing  abnormal  could  be  detected  about 
the  heart,  lungs,  abdominal  viscera,  or  in  the  urine. 

The  patient's  previous  history  was  quite  good,  and 
there  was  no  recollection  of  any  trauma.  The  only  note- 
worthy point  in  the  family  history  was  that  his  mother 
had  died  of  intestinal  obstruction  from  some  undetermined 
cause. 

The  patient  was  seen  again  a  fortnight  later,  when  there 
was  no  obvious  change ;  but,  although  told  of  the  import- 
ance of  close  observation,  he  did  not  return  for  another 
year.  Meanwhile  the  absence  of  any  ascertainable  cause 
of  choroido-retinitis  together  with  the  characters  of  the 
solitary  focus  occurring  in  only  one  eye  led  to  the  sus- 
picion of  a  neoplasm. 

When  seen  again,  August,  1905,  his  left  eye  exhibited 
a  partial  retinal  detachment  downwards  and  outwards, 
with  a  corresponding  absolute  scotoma  upwards  and 
inwards  (vide  Chart,  fig.  22).  The  detachment  was  in  part 
"  floating,"  but  not  greatly  elevated.  There  were  some 
floating  vitreous  opacities.  Along  the  borders  of  the 
detachment  there  was  a  remarkable  and  considerable 
collection  of  very  dark  or  coal-black  choroidal  pigment. 
The  tension  was  normal ;  L.V.  with  corrections  was  -£g, 
and  J.  8  to  the  left-hand  side.  Any  doubt  now  as  to  the 
presence  of  a  new  growth  was  further  removed  by  the  use 
of  Leber's  transilluminator,  the  usefuless  of  which  as  a 
diagnostic  agent  had  been  illustrated  in  a  paper  by 
Swanzy.      On  the  application  of  this  to  a  situation  on  the 


August  17th,  1904;  diffuse  daylight.     5  mm.  white  spot.     Limits 
relative  scotoma  (shaded  area). 


August  31st,  1905  ;  diffuse  daylight.     5  mm.  white  spot.     Absolute 
scotoma  (shaded  area). 
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temporal  side  of  the  sclerotic,  between  the  equator  and 
the  ciliary  region,  there  was  only  a  doubtful  trace  of 
pupillary  illumination,  whereas  above  and  below  the  pupil- 
lary illumination  was  good. 

In  March,  1906,  the  patent  again  returned,  owing  to 
the  onset  of  the  symptoms  of  secondary  glaucoma. 
There  was  complete  retinal  detachment,  and  the  lens 
was  pushed  against  the  back  of  the  cornea.  The  tension 
was  +  2,  and  there  was  bare  perception  of  light. 

He  now  consented. to  immediate  excision,  and  this  was 
performed  the  next  day.  The  optic  nerve  was  cut  long, 
and  nothing  abnormal  was  seen  externally  on  removing 
the  globe.  The  following  is  the  pathological  report,  for 
which  I  am  indebted  to  Mr.  Mayou  : 

"  The  left  eye  was  hardened  in  fortnol  and  divided  by 
an  antero-posterior  vertical  section  to  the  outer  side  of 
the  optic  nerve.  The  anterior  chamber  was  obliterated, 
the  lens  being  pushed  forwards  against  the  cornea, 
carrying  forwards  the  iris  and  blocking  the  angle  of  the 
anterior  chamber,  thereby  causing  the  glaucoma.  Thei^e 
was  a  complete  funnel-shaped  detachment  of  the  retina 
adherent  to  the  disc  behind  and  to  the  ora  serrata  in  front. 
In  the  outer  half  of  the  globe  and  limited  to  it  there  was 
a  flat,  darkly-pigmented  growth,  the  limits  of  which  were 
very  indistinctly  seen,  but  were  best  observed  by  trans- 
illumination. The  amount  of  pigmentation  varied  con- 
siderably in  different  parts  of  the  growth:  directly  behind 
the  ora  serrata  it  had  a  mottled  appearance,  whilst  at  the 
edges  in  the  choroid  it  was  very  deeply  pigmented.  In 
the  region  of  the  ora  serrata  it  was  raised,  and  tended  to 
spread  in  a  ring-like  manner,  whilst  at  the  edges  it  shaded 
off  into  the  normal  choroid.  The  optic  nerve  was  free 
from  growth,  and  the  sclera  was  not  involved.  Micro- 
scopic examination  showed  that  the  growth  was  strictly 
limited  to  the  choroid,  Bruch's  membrane  being  intact 
over  its  whole  extent.  Posteriorly  it  was  composed  of 
spindle  cells,  which  stained  well  with  hannatoxylin, 
together  with  a  few  large  chromatophores.      Anteriorly  it 


PLATE  VI. 

Illustrates   Mr.  L.  V.  CargHTs  and  Mr.    S.    Mayou's    case   of 
Flat  Sarcoma  of  the  Choroid  (p.  149). 

Fig.  1. — Flat  sarcoma  of  the  choroid,  a.  Detached  retina,  b.  Main 
mass  of  the  growth,  c.  Spreading  margin,  d.  Degenerated  portion  of 
growth. 

Fig.  2. —  Showing  the  main  mass  of  the  growth.  It  is  composed  of 
spindle  cells  with  a  few  large  scattered  pigment  cells,  and  shows  no 
tendency  to  alveolar  arrangement. 
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PLATE  VII. 

Illustrates   Mr.   L.  V.  Cargill's  and   Mr.   S.    Mayou's   case   of 
Flat  Sarcoma  of  the  Choroid  (p.  149). 

Fig.  3. — Showing  the  dense  pigmentation  and  the  proliferation  of  the 
ehromatophores  at  the  margin  of  the  growth. 

Fig.  -i. — Showing  the  degenerated  portion  of  the  growth,  a.  Detached 
retina. 
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showed  well-marked  signs  of  degeneration-necrosis,  the 
tolls  being  broken  up  towards  the  centre  of  the  mass. 
In  this  resrion  there  were  some  small  haemorrhaeres.  In 
tin-  periphery  of  the  growth  there  was  an  enormous 
proliferation  of  the  chromatophores  in  the  choroid.  There 
was  no  tendency  to  alveolar  formation,  as  has  been 
described  by  some  observers.  The  growth  on  the  whole 
is  somewhat  atypical  of  flat  sarcomata,  in  that  there  is  no 
tendency  to  infiltrate  surrounding  structures,  and  in  the 
absence  of  alveolar  arrangement  of  the  cells.  This  may 
be  accounted  for  by  the  fact  that  the  growth  is  not  so 
advanced  as  it  has  been  in  most  of  the  cases  previously 
described. 

"  The  duration  of  this  case  from  the  first  onset  of 
symptoms  until  the  development  of  secondary  glaucoma 
and  complete  retinal  detachment  was  one  year  and  nine 
months,  and  from  the  time  of  the  first  examination  one 
year  and  seven  months.  It  afforded  a  valuable  oppor- 
tunity of  observing  the  clinical  appearances  which  maybe 
seen  at  a  very  early  stage  of  flat  sarcoma,  and  is  another 
example,  if  one  was  needed,  of  the  great  care  which  must 
be  exercised  in  diagnosing  between  certain  apparently 
inflammatory  conditions  and  a  commencing  new  growth. 

"  The  case  also  illustrates  the  possible  great  value  of 
transillumination  as  an  aid  in  the  diagnosis  of  flat  sarco- 
mata when  the  growth  begins  or  has  extended  sufficiently 
far  forwards. 

"  Of  diffuse  sai'comata  of  the  uveal  ti*act  Parsons 
contributed  one  case  and  collected  thirty  others  from  the 
literature.  Henderson,  Arnold,  Knapp,  and  Werner  have 
o;i cli  contributed  another  case,  and  the  latter  has  called 
intention  to  one  case  reported  by  Nettleship  and  another 
by  Solomons.  This,  therefore,  makes  the  thirty-seventh 
case.  Of  these  thirty-seven  ten  appear  to  have  been  of 
the  ring  variety,  which  occurs  in  the  ciliary  body  and  iris, 
and  the  remaining  twenty-seven,  of  which  this  is  one,  of 
the  flat  variety  affecting  the  choroid." 
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{December   ISth,  1906.) 

Mr.  Johnson  Taylor  said  lie  believed  he  had  a  ease  of 
flat  sarcoma,  and  with  their  permission  he  would  just  read 
the  notes.  He  had  not  thought  it  worth  recording  on  its 
own  account,  but  he  believed  it  was  a  case  of  flat  sarcoma. 
It  was  a  case  he  had  made  a  mistake  about,  and  that 
taught  him.  He  had  been  reading  Mr.  Parson's  article 
on  "  Anomalous  Sarcoma  of  the  Choroid,"  and  it  seemed  to 
fall  into  line  with  his  cases.  W.  A — ,  ret.  59  years,  seen 
by  him  first  March  21st  of  this  year.  In  the  summer  of 
1905,  he  found  the  vision  of  his  right  eye  defective  for 
five  or  six  weeks.  Again,  last  Christmas  he  complained  of 
the  right  eye  being  weak  and  watering,  and  a  fortnight 
later,  one  cold  morning,  after  stooping  and  lifting  coals, 
leather  severe  pain  came  in  the  back  of  his  head,  passing 
towards  the  right  eye.  Again,  somewhat  later,  he  was 
taken  with  a  violent  pain  in  the  same  eye,  after  which  the 
sight  left  him  altogether.  When  I  saw  him  there  was 
still  considerable  pain  in  the  right  side  of  the  head  without 
any  perception  of  light  in  the  eye,  with  a  shallow  anterior 
chamber,  lens  obviously  swollen,  greenish  and  cataractous, 
and  the  tension  fully  +  1.  Four  days  later  I  excised  the 
eye,  and  found  on  opening  it  that  the  vitreous  humour  was 
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represented  by  a  dark  green,  grumous-looking  fluid,  that 
the  retina  was  completely  detached,  and  on  one  side  of  the 
globe  there  was  a  well-marked,  flattened  swelling  in  the 
choroid,  about  the  size  of  a  broad  bean,  quite  circum- 
scribed and  defined.  On  cutting  into  it  I  found  it 
appeared  to  be  a  blood-clot  of  the  consistence  of  soft  liver 
and  very  much  like  it.  I  thought  it  was  all  blood,  and 
that  it  was  merely  a  hsemorrhagic  case  ;  it  was  not  micro- 
scoped.  Bat  here  is  the  sequel  which  makes  me  think  it 
must  have  been  a  flat  sarcoma.  Seen  again  November 
5th  this  year,  there  was  a  large  swelling  in  the  socket,  on 
cutting  into  which  on  November  11th  I  found  it  to  be  a 
solid  mass.  I  at  once  cleared  out  the  whole  of  the  con- 
tents of  the  orbit,  and  on  examination  of  the  mass  it  was 
clearly  a  well-marked  melanotic  sarcoma. 

Mr.  Parsons  said  the  case  reported  was  a  very  rare 
kind  of  case,  and  as  Mr.  Cargill  had  told  them,  only  a 
small  number  of  such  cases  had  been  reported.  The  late 
onset  of  glaucoma  was  curious  ;  most  of  the  choroidal 
cases  had  been  alveolar  ;  those  of  the  ciliary  body  spindle- 
celled.  Another  point  was  the  frequency  and  early 
development  of  exti*a  nodular  masses,  and  usually  there 
had  not  been  much  degeneration.  In  all  those  respects  it 
was  a  little  anomalous,  but  it  certainly  belonged  to  the 
same  group.  He  thought  Dr.  Johnson  Taylor's  case  was 
a  little  different.  Of  course  it  might  possibly  be  one  of  flat 
sarcoma,  but  he  thought  it  was  more  nearly  allied  to  those 
anomalous  sarcomata  which  he  had  described  in  another 
paper  (Trans.  OphtJi.  Soc,  vol.  xxv,  1905).  There  was 
another  important  point,  and  that  was  when  eyes  were 
lost  by  haemorrhage  to  see  that  there  was  no  sarcoma 
present. 

Mr.  Cargill,  in  responding,  said  that  he  had  nothing 
further  to  say  with  regard  to  the  case  than  that  he  was 
sorry  he  had  not  been  allowed  to  remove  the  eye  earlier 
than  he  did.  At  the  same  time  it  showed  the  duration  of 
time  that  might  elapse  in  such  cases  before  the  onset  of 
secondary  glaucoma. 
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3.    Tubercle  of  choroid. 
By  Simeon  Snell. 

George  W.  B — ,  vet.  12  years,  was  admitted  under  my 
care  at  the  Infirmary  on  April  25th,  1906.  In  January, 
or  four  months  previously,  he  commenced  to  have  pain  in 
his  left  arm  and  left  leg.  Two  months  later  "  lumps  " 
came  in  the  same  places  where  the  pain  had  been.  At 
this  time  the  sight  of  his  left  eye  began  to  fail,  and  the 
swellings  became  larger.  He  was  admitted  into  the 
surgical  wards  of  the  Royal  Infirmary,  under  the  care  of 
Dr.  White,  for  tuberculous  abscesses.  These  were 
operated  upon  with  apparently  good  result.  The  left  eye 
becoming  worse,  ho  was  transferred  to  the  eye  wards. 
The  condition  of  this  eye  at  that  time,  April  25th,  was  as 
follows  : 

It  was  more  prominent  than  the  other,  and  gave  also 
the  appearance  of  being  slightly  larger.  There  was  a 
little  conjunctival  injection  ;  the  iris  dilated  fully  to 
atropine,  tension  was  normal,  and  there  was  no  pain. 
Vision  was  entirely  lost,  there  not  being  even  perception  of 
light.  The  interior  of  the  eye  was  occupied  by  a  yellowish- 
grey  mass,  over  which  the  retinal  vessels  were  seen  to  be 
coursing.  In  parts  this  mass  was  somewhat  nodular- 
looking,  and  gave  the  appearance  of  tubercle  springing 
from  the  choroid,  and  more  or  less  completely  filling  the 
vitreous  cavity.  The  Ions  was  clear.  The  boy  was  pale, 
but  otherwise  not  unhealthy  looking.  The  tuberculous 
abscesses  on  the  arm  and  leg  were  for  the  most  part 
healed.  They  had  been  superficial,  and  had  not  involved 
the  bone.  There  was  nothing  to  note  about  the  lungs 
but  that  the  inspiration  was  loud  and  prolonged  over  the 
left  lung.      His  family  history  was  good. 

Tubercle  of  choroid  filling  the  vitreous  chamber  was 
diagnosed,  and  the  propriety  of  enucleating  the  eyeball 
Avas    discussed    and    decided    against.      Cod-liver   oil    and 
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malt  extract  were  prescribed,  and  he  was  given  as  much 
open  air  as  possible.  On  May  6th  he  was  suffering 
severe  pain  over  the  right  frontal  and  temporal  region. 
The  eye  was  much  inflamed;  and  it  had  become  painful. 
There  was  lacrymation  and  photophobia.  Tension  was 
+  1,  and  the  eyeball  had  distinctly  increased  in  size.  The 
interior  of  the  eye  had  become  more  filled  up.  On  the 
10th  there  was  some  hemorrhage  in  the  anterior  chamber. 

At  this  time  I  determined  to  try  the  effect  of  injections 
of  tuberculin,  and  Dr.  Charles  Porter,  then  Lecturer  on 
Bacteriology  at  the  Sheffield  University,  kindly  undertook 
to  make  a  record  for  me  of  the  opsonic  index.  The  tuber- 
culin used  was  the  ordinary  T.R.,  and  the  dose  given  was 
^-jjQ-  mg.  It  will  be  noticed  from  the  chart  which  I  sub- 
mit (Fig.  23)  how  low  the  index  was  on  the  10th,  and  how 
it  rose  after  making  the  first  injection.  The  rise  was  still 
greater  when  the  second  eight-hundredth  was  given  on 
June  12th.  The  boy  benefited  distinctly.  His  temperature 
varied  but  little.  The  eye  became  smaller,  and  the  mass 
in  the  interior  of  the  vitreous  was  thought  to  be  caseating, 
at  all  events  in  places.  The  boy's  general  condition  was 
very  much  improved.  The  eyeball  was  enucleated  on 
September  17th,  and  at  this  time  it  was  not  larger  than 
normal,  but  there  were  evidences  as  if  there  would  be 
perforation  of  the  left  side  of  the  sclerotic  behind  the 
ciliary  region. 

Since  the  operation  the  boy  has  done  exceptionally  well 
and  is  now  living  in  the  country,  and  his  general  health 
is  excellent. 

After  removal  the  eye  was  bisected  and  the  whole  of 
the  interior  was  found  to  be  occupied  by  a  tuberculous 
mass,  caseating  at  places.  On  the  outer  side  the  sclerotic, 
just  behind  the  ciliary  region,  had  bulged  and  had  almost 
perforated. 

Dr.  Cobbett,  Professor  of  Pathology,  University  of 
Sheffield,  kindly  gave  me  the  following  report :  "  The 
section  shows  numerous  cells  of  various  kinds,  grouped 
mure   or  less  about    certain   centres.      Some  of  these  are 
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occupied  by  giant  cells.  Elsewhere  there  is  much 
degeneration,  the  cells  are  granular,  and  the  nuclei  do  not 
stain,  or  stain  badly.  This  is  probably  caseation  and  the 
growth  tuberculous,  but  a  search  for  tubercle  bacilli  was 
not  successful." 

Mr.  Treacher  Collins  also  kindly  examined  a  section  of 
the  eyeball  for  me,  and  whilst  not  complete  enough  for  a 
thorough  examination,  he  made  out  that  the  choroid  was 
the  main  structure  affected,  and  posteriorly  the  sclerotic 
was  involved  by  extension  of  the  tubercular  mass  outwards, 
and  the  retina  by  extension  inwards.  In  the  specimen 
some  yellow  nodules  of  new  growth  are  seen  in  the  ciliary 
processes.  (January  31st,  1907). 


4.   Tubercle  of  the  choroid,  tJie  discovery  of.  which  led  to  the 

diagnosis  of  tubercular  disease. 

By  Waren  Tay. 

The  patient  was  a  child  under  the  care  of  Dr.  Semple 
in  the  North-Eastern  Hospital  for  Children  in  188-1. 
Mr.  Waren  Tay  was  asked  to  see  the  patient.  The 
conditions  represented  were  discovered,  and  it  was  at 
his  request  that  the  sketch  was  made.  Dr.  Semple  has 
recorded  the  case  in  the  Med.  Press  and,  Circular 
for  1885,  pp.  557—8.  He  quotes  the  description  of  the 
conditions,  written  at  the  time,  ending  with  the  words, 
"  in  all  probability  tubercular."  Until  then  no  sugges- 
tion had  been  made  that  the  child  was  suffering  from 
tubercular  disease.  In  the  previous  July  he  had  been 
treated  for  acute  nephritis  and  had  quite  recovered.  In 
October  hemiplegia  and  aphasia  were  noted.  A  fortnight 
later  pain  in  the  head  was  a  prominent  symptom  and  in- 
creased in  severity.  Then  he  became  apathetic,  amende, 
and  drowsy,  and  was  admitted  November  17th,  1884.  The 
sketch   was   taken  November   25th  and  the  child  died  on 
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the    _!8th,    a    week    after    the   discovery    of    the    conditions 
supposed  to  be  tubercular. 

The  sketchy  made  by  Mr.  A.  Stanford  Morton,  was 
published  in  vol.  vi  of  our  Transactions  (188o)  (PI.  V),  in 
connection  with  Mr.  Lawford's  paper  on  "  Tubercle  of  the 
Choroid/'  p.  348. 

{Ftbruanj  14th,  1907.) 

Mr.  Marshall  said  the  reason  the  drawing,  made  in 
1884,  was  being  shown,  was  that  Mr.  Waren  Tay's  atten- 
tion had  been  drawn  to  remarks  in  a  paper  published  in 
the  Transactions  of  the  Society  for  1906  by  Cargill  and 
Mayou,  quoting  from  Osier's  last  edition,  that  in  the 
general  or  typhoid  form  of  acute  miliary  tuberculosis  care- 
ful examination  of  the  eyes  might  show  choroidal  tubercle, 
though  he  had  never  known  a  diagnosis  made  from  their 
presence  alone.  Mr.  Tay  pointed  out  that  he  had  that 
case  under  his  care  at  the  North-Kastern  Hospital  for 
Children  in  1884,  when  the  conditions  represented  in  the 
drawing  were  discovered,  and  it  was  at  Mr.  Tay's  request 
that  the  sketch  was  made  by  Mr.  Morton.  Until  Mr. 
Tay  saw  that  condition  of  the  choroid  no  one  thought  of 
the  child  having  tubercle,  but  he  definitely  stated  that 
the  case  was  in  all  probability  tubercular.  The  picture 
would  be  found  reproduced  in  vol.  vi  of  the  Society's 
Transactions,  in  a  paper  on  the  subject  of  "  Tubercle  of 
the  Choroid,"  by  Mr.  Lawford. 

Mr.  Frank  Thomas  said  a  case  of  what  appeared  to  be 
typhoid  fever  came  into  Guy's  Hospital  (the  patient  being 
the  butler  of  a  physician),  and  a  miliary  tubercle  of  the 
choroid  was  discovered,  which  settled  the  question  of 
diagnosis.  The  man  subsequently  died  of  acute  tubercu- 
losis. 

The  Chairman  said  he  remembered  seeing  at  the  Swan- 
sea meeting  an  alarming  series  of  pictures  of  tubercle  of 
the  choroid,  and  would  like  to  know  whether  any  of  them 
resulted  in  a  diagnosis  being  made.  He  also  asked  what 
were  the  points  in  the  diagnosis  of  tubercle  of  the  choroid, 
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as  distinct   from    an  ordinary  small  patch  of  early  choroi- 
ditis. 

Mr.  Sydney  Stephenson,  replying  to  the  Chairman,  said 
that  in  the  series  of  cases  recorded  by  Dr.  Carpenter  and 
himself  there  were  several  of  acute  miliary  tuberculosis, 
where  the  diagnosis  was  clinched  practically  by  the 
ophthalmoscopic  examination.  In  some  of  the  cases,  of 
course,  there  were  other  signs  present  also,  lint  none  of 
those  signs  were  sufficient  of  themselves  to  found  a  dia- 
gnosis upon.  For  example,  a  child  was  obviously  losing 
flesh  and  going  downhill,  with  a  quick  pulse  and  febrile 
temperature,  bui  there  were  no  real  physical  signs  until  the 
discovery  of  tubercles  in  the  choroid.  In  some  of  those 
cast's,  probably  in  all,  the  diagnosis  was  confirmed  by 
post-mortem  examination.  He  was  sorry  that  he  did  not 
now  remember  the  exact  figures,  but  he  was  quite  clear 
about  the  diagnostic  point. 


5.  Metastatic  tumour  of  the  choroid. 
By  A.  L.  Whitehead. 

The  first  case  of  which  I  wish  to  read  brief  notes  came 
under  my  observation  in  December  of  last  year. 

She  was  a  spare,  anaemic  woman,  xt.  34  years,  and 
complained  of  progressive  failure  of  sight  in  the  right  eye 
for  four  weeks  followed  by  complete  blindness  for  two 
weeks.  During  the  previous  ten  days  the  eye  had  become 
painful  and  inflamed.  The  left  eye  appeared  normal. 
V.  =  \l.  The  right  eye  was  in  a  state  of  sub-acute  glau- 
coma, the  conjunctiva  much  congested,  the  cornea  steamy, 
the  pupil  dilated,  and  the  tension  +  2.  Vision  nil.  The 
lens  was  clear,  and  an  extensive  detachment  of  the  retina 
could  bo  made  out. 

A  history  was  elicited  that  nine  years  ago  a  tumour  had 
appeared  in  the  right  mamma,  and  eighteen  months  later 
enlarged  glands   were  felt  in  the  rjghl   axilla.      Two  yens 
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after  the  tumour  was  first  discovered  the  breast  and  the 
glands  were  removed  by  a  surgeon,  the  nipple  being  then 
retracted  with  some  discharge  oozing  from  it.  Twelve 
months  later  some  recurrence  of  growth  took  place  in  the 
scar  and  was  removed.  During  the  subsequent  six  years 
five  operations  were  performed  by  the  removal  of  nodules 
of  growth  in  the  scar  and  neighbouring  parts. 

A  diagnosis  was  made  of  probable  metastatic  growth  in 
the  choroid  and  early  excision  advised.  The  patient  re- 
turned home  to  the  country,  and  the  eye  was  excised  by 
her  medical  attendant,  Dr.  Roper,  to  whom  I  am  indebted 
for  the  specimen,  which  was  unfortunately  placed  in  nearly 
pure  formalin,  thus  causing  some  wrinkling  of  the  sclerotic. 

Dr.  Roper  informs  me  that  there  are  now  nodules  on  the 
scalp,  in  both  axilla?,  and  in  the  anterior  and  posterior 
triangles  of  the  neck. 

No  microscopical  evidence  is  available  as  to  the  nature 
of  the  original  breast  tumour.  The  naked  eye  appearance 
of  the  growth  in  the  eyeball  is  very  characteristic.  There 
is  a  flat  thickening  of  the  choroid  most  marked  in  the 
immediate  vicinity  of  the  ciliary  processes  and  thinning 
off  posteriorly.  The  retina  is  extensively  detached.  The 
fact  that  the  growth  is  situated  in  the  anterior  portion  of 
the  choroid  and  not,  as  is  usual  in  these  cases,  at  the 
posterior  pole  of  the  eye,  probably  accounts  for  the  onset 
of  the  glaucoma,  which  does  not  seem  to  be  a  common 
symptom. 

Dr.  Gr iiner  reports  that  microscopically  the  growth  is 
seen  to  be  situated  between  the  pigment  layer  of  the 
retina  and  the  sclerotic.  It  consists  of  a  tissue  composed 
of  closely-packed,  spindle-shaped  cells  between  which  are 
very  slender,  vascular  clefts.  At  the  periphery  of  the  new 
tissue  there  are  a  few  processes  of  growth  insinuating 
themselves  amongst  the  fibres  of  the  sclerotic.  These  cells 
have  some  resemblance  to  those  of  scirrhous  carcinoma 
but  are  more  spindle  shaped.  The  cells  of  the  main 
tumour  are  all  flattened,  have  relatively  small  nuclei,  and 
deeply-staining  protoplasm.      Although  there   is  excess  of 
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fibrous  tissue  between  the  tumour  cells  they  lack  the 
ordinary  arrangement  into  elongated  acini,  which  might 
be  expected  of  a  growth  secondary  to  a  scirrhus. 

Cases  of  metastatic  carcinoma  of  the  choroid  have  been 
reported  to  this  Society  and  elsewhere  in  recent  years  by 
Rockliffe  (1),  Marshall  (2),  and  Parsons  (3),  more  than 
fifty  such  cases  having  been  now  recorded.  By  far  the 
majority  are  secondary  to  scirrhus  of  the  breast,  but  it  is 
a  very  rare  complication  of  this  disease.  During  the  last 
fifteen  years,  since  I  have  been  associated  with  the  Oph- 
thalmic Department  of  the  General  Infirmary  at  Leeds, 
no  other  case  has  been  observed,  while  580  cases  of 
mammary  carcinoma  and  94  cases  of  recurrence  have 
been  treated  in   the  surgical   wards. 

References. 

(1)  Rockliffe. — Ophth.   Soc.   Trans.,  vol.   xxii. 

(2)  Marshall. — Roy.  Land.  Ophth.  Hasp.  Rep.,  vol. 
xiv,  p.  3. 

(3)  Parsons. — Ophth.  Soc.  Trans.,  vol.  xxii;  Roy.  Loud. 
Ophth.  Rosp.  Rep.,  vol.  xv. 

June  IStli,  1907. 

Mr.  C.  D.  Marshall  thought  cases  of  metastatic  carci- 
noma of  the  choroid  were  not  so  rare  as  they  were 
usually  supposed  to  be.  It  often  occurred  very  late  in 
the  disease,  and  when  the  patient  had  metastatic  growths 
all  over  the  body ;  failure  of  vision  would  often  be  found 
if  looked  for,  but  no  one  troubled  to  look  at  the  eyes 
because  of  the  extreme  illness  of  the  patient.  He  had 
seen  certainly  two  or  three  cases  which  were  so  clinically. 
One  of  them  he  saw  in  his  room,  and  she  died  compara- 
tively shortly  afterwards  of  recurrent  carcinoma,  so  that 
he  had  not  an  opportunity  of  finding  out  anything  more. 
In  a  general  hospital  it  would  be  well  to  examine  the 
eyes  of  all  such  cases. 

Mr.  Whitehead,  in  reply,  said  the  other  eye  was  quite 
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healthy  when  he  saw  it,  and  it  had  remained  so  until  two  or 
three  weeks  ago.  He  was  afraid  the  woman  was  steadily 
sinking,  and  that  she  was  likely  to  die  in  a  month  or  two. 
He  had  not  been  able  to  get  any  specimen  from  the  original 
growth,  nor  from  the  recurrent  nodules,  but  he  hoped 
to  be  able  to  do  so  later  on  if  an  opportunity  occurred. 
In  answer  to  Mr.  Taylor,  the  tension  in  the  second  case 
was  +  o,  in  fact,  the  eyeball  was  absolutely  typical  of 
intra-ocular  growth.  He  did  not  agree  with  Mr.  Marshall 
as  to  tin-  frequency  of  a  secondary  growth  in  the  choroid. 
Being  attached  to  a  large  general  hospital  he  could  say 
thai  the  surgeons  Avere  quite  willing  and  anxious  to  seek 
assistance  from  the  special  departments,  and  if  a  patienl 
complained  of  any  loss  of  sight  the  ophthalmic  surgeon 
was  at  once  asked  to  see  the  patient.  if  the  condition 
were  as  frequent  as  Mr.  Marshall  thought  he  would  have 
been  called  to  far  more  eases  than  was  the  fact. 


6.    Solitary    quiescent     ("obsolescent")     tubercle    in     the 
right  eye,  associated  villi  tubercular  glands  in  the  neck. 

By  L.  V.  Cargill. 

M.  H — ,  female,  ret.  20  years,  sought  advice  in  January, 
J 007,  about  difficulty  in  reading  and  sewing.  Had  never 
worn  glasses.  Found  to  have  compound  hypermetropic 
astigmatism  as  follows  : 

+  3-50  sph.  _  ,  +4-00sph.  _  A 

KA  ' (   +2'00cyl.    "  <J-  A  •  °  +  2-00  cyl.   "  9  P-V 

ax.  G0°  ax.  120°. 

Fundus  and  media  of  left  eye  normal,  media  of  right 
also,  the  vitreous  being  free  from  opacities.  About  a 
disc's  diameter  above  the  right  papilla  there  was  a  white, 
slightly  elevated  area,  a  little  larger  than  the  disc.  A 
small  branch  of  the  ascending  nasal   artery  crossed   over 
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it,  and  the  surface  was  sprinkled  with  some  fine  specks  of 
pigment.  At  the  upper  edge  there  was  a  little  absorption 
of  choroidal  pigment,  and  at  the  lower  edge  a  spot  or 
two  of  pigmentation. 

No  retinal  detachment  ;  no  corresponding"  scotoma 
detected  with  perimeter,  and  no  other  fundus  change 
visible.  Since  then  there  have  been  no  further  ocular 
changes. 

Extensive  scarring  in  the  neck,  on  which  six  operations 
have  been  performed  for  tuberculous  glands,  as  follows  : 

January,  1901. — Some  glands  removed  from  the  left  side. 

August,  1901. — A  mass  of  matted,  caseous  glands 
removed  from  the  left  anterior  triangle. 

June,  1902. — Large  mass  of  matted  glands  removed 
from  the  right  anterior  and  posterior  triangles.  Glands 
not  caseous,  but  microscopical  report  stated  that  they 
were   "probably   tuberculous/' 

December,  1902. — Sub-mental  and  left  submaxillary 
glands  removed.      Clinical  appearance  of  being  tubercular. 

December,  1906. — Glands  excised  from  left  axilla. 

June,  1907. — Glands  removed  from  above  left  clavicle. 

The  opsonic  index  in  February  last  was  0"78.  She 
has  had  some  injections  of  tuberculin  (T.  R.)  and  the 
lowest  recorded  index  has  been  0-63. 

Family  history. — Youngest  of  twelve.  Four  died  "  very 
young,"  rest  living  and  healthy.  Father  and  mother 
alive  and  well. 

Previous  history. — She  had  " congestion  of  the  lungs" 
in  1895.  [Cavil  specimen.      July  Yltli,  1907.) 

Mr.  Marcus  GrUNN  said  he  had  certainly  seen  a  case  in 
which  there  was  a  cheesy-looking  tubercular  deposit  in 
the  choroid,  surrounded  by  a  number  of  small  areas  look- 
ing exactly  like  miliary  tubercle,  such  as  were  to  be  seen 
in  general  tuberculosis.  That  case  he  showed  before  the 
Society,  and  he  believed  it  was  accepted  as  a  probable 
example  of  recent  miliary  tubercles  developed  in  the 
neighbourhood  of    a  patch  of    old  cheesy    tubercle.      He 
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saw  no  reason  why  the  two  forms  should  not  be  associated 
in  the  same  person. 

Mr.  Jessop  regarded  the  case  as  excessively  interesting, 
and  asked  whether  Mr.  Cargill  had  found  any  tubercle 
bacilli  in  the  examination  of  the  cervical  glands.  He 
agreed  with  Mr.  Cargill's  opinion  that  it  was  solitary 
tubercle,  but  objected  to  the  surrounding  changes  being 
ealled  miliary  tubercle.  The  chief  diagnostic  points  about 
the  case  Avere  the  small  amount  of  retinal  pigmentation 
and  the  absence  of  vitreous  opacities.  He  objected  to 
the  use  of  the  term  "miliary  tuberculosis  of  the  choroid" 
except  in  cases  of  acute  miliary  tuberculosis.  Mr. 
Stephenson  had  suggested  that  "  satellites  "  was  a  good 
term  for  these  changes. 

Mr.  Sydney  Stephenson  said  he  had  seen  some  large 
areas  of  tubercle  of  the  choroid  surrounded  by  small 
patches  of  what  appeared  to  be  miliary  tubercle,  and 
these  he  had  called  "  satellite  tubercle."  Dr.  George 
Carpenter  and  himself  had  pointed  out  that  the  presence 
of  "  satellite  tubercles  "  appeared  to  be  rather  character- 
istic of  the  condition.  As  to  the  injection  of  tuberculin, 
it  would  be  interesting  to  hear  whether,  in  addition  to  the 
general  reaction,  there  was  any  local  reaction.  In  one 
case  which  he,  Mr.  Stephenson,  saw  a  few  weeks  since, 
tuberculin  was  injected,  and  on  the  second  day  there  was 
much  vascularity  in  the  neighbourhood  of  the  patch  in 
the  choroid.  He  would  like  to  know  whether  Mr.  Cargill 
had  looked  for  that  point,  and  if  so,  whether  he  had 
found  it. 
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1.  Peri-papillary  ectasia,  with  inclusion  of  the  optic  nerve. 

By  Ilbert  Hancock. 

Gwendoline  O — ,  ast.  11  years,  consulted  me  at  the 
Central  London  Ophthalmic  Hospital,  on  March  4th, 
19U7,  for  headache  and  defective  sight  in  the  right  eye. 
The  defect  in  the  sight  of  this  eye  had  been  noticed  for 
some  years,  and  was  not  increasing.  No  history  of 
traumatism  or  inflammation.  Patient  is  an  only  child, 
father  consumptive.      No   evidence   of  specific  disease. 

R.  =  -3<V  barely  c  -  1-5  D.  cyl.  -^  =  -&-. 

L.  =  f  c  +  -5  D.  cyl.    |   =  f . 

Rigltt  eye. — On  ophthalmoscopic  examination  there  is 
seen  in  the  region  of  the  optic  nerve  a  deep,  sharply- 
defined,  cup-like  protrusion  of  the  sclera,  so  disposed  that 
the  optic  disc  surrounded  by  a  ring  of  sclera  is  seen  lying 
intact  in  the  floor  of  the  ectasia.  The  nerve  head  is  seen 
lying  quite  flat  slightly  to  the  temporal  side  of  the  bottom 
of  the  cup,  and  shows  a  distinct  crescent  both  to  the 
inner  and  outer  side. 

The  edge  of  the  cup,  best  seen  Avith  no  lens,  is  circular, 
sharply-cut,  and  deeply  pigmented,  and  surrounded  by  a 
halo  of  atrophic  choroid. 

The  floor,  on  the  other  hand,  is  best  seen  with  a  —  14  D. 
lens. 

The  upper  retinal  vessels  emerging  from  the  centre  of 
the  disc  can  be  easily  traced  throughout  their  course,  and 
although    taking  a  sharp  bend  at  the  margin  of  the  cup 


168  DISEASES    OF    THE    OPTIC    NERVE. 

are  nowhere  lost  sight  of.  The  lower  retinal  vessels  are 
easily  traced  in  the  first  part  of  their  course,  but  are  soon 
lost  to  view,  reappearing  by  penetrating  a  semi-trans- 
parentj  crescentic-shaped  membrane,  which  parti  ally  bridges 
over  the  scleral  aperture  below.  The  rest  of  the  fundus  is 
quite  normal.  The  eye  is  perfectly  developed  in  every 
other  respect. 

Cornea  11*5  mm.  in  diameter.  Pupil  equal  to  its  fellow 
and  active  to  light  and  convergence.  Lens  and  vitreous 
clear.  Tension  normal.  Field  full.  Blind  spot  possibly 
slightly  enlarged,  but  it  is  so  difficult  to  control  the 
child's  fixation  that  it  was  impossible  to  map  it  out  with 
any  degree  of  accuracy. 

Left  eye. — Fundi  and  media  normal. 

References. 

Stock  and  Szily.  —  Klin.  fur.  Augen.,  vol.  xliv, 
1906. 

Kayser. — Ibid.,  January,  1907. 

Della. — Atlas  <if  Rare  Ophthalmoscopic  Conditions, 
Part  II,  Plate  III. 

(March    Uth,  1907.) 

The  President  asked  what  was  the  age  of  the  youngest 
case  described. 

Mr.  Hancock  replied  that  he  did  not  know  the  age  of 
the  youngest  case.  They  were  all  looked  upon  as  con- 
genital, and  were  non-progressive.  One  or  two  had  good 
vision,  others  were  amblyopic.  The  present  child  had 
iV  vision  J  there  was  no  evidence  of  glaucoma  in  the 
present  child.  Tension  normal  with  and  without  a 
mydriatic.  The  visual  field  and  the  size  of  the  cornea 
were  also  normal.  The  blind  spot  seemed  to  be  a  little 
enlarged,  but  it  was  difficult  to  map  it  out,  because  the 
child's  fixation  could  not  be  readily  controlled. 


PLATE   VIII. 

Fig.  1  illustrates  Mr.  Ilbert  Hancock's  case  of  Peri-papillary 
Ectasia,  with  inclusion  of  the  optic  nerve  (p.  167). 

Fig.  2  illustrates  Mr.  Holmes  Spicer's  case   of  Intra-ocular 

Infections  (p.  230). 
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'2.   Family  optic  atrophy  in   mutiny  and  son. 
By  Arnold  Lawson. 

Both  mother  and  son  exhibit  symptoms  typical  of  this 
disease,  the  mother  in  the  left  eye,  the  son  in  Loth  eyes. 

Mother's  history. — She  attended  Moorfields  in  1890,  and 
the  vision  was  then  B.=y'o  ;  L.  =  fingers  at  25  cm.  A 
note  was  made  that  the  left  optic  disc  was  pale  and  cupped 
in  temporal  half.  No  glasses  were  ordered,  and  there  is 
no  record  of  the  visual  fields.  Presumably  glasses  did  not 
improve. 

The  condition  now  is  that  the  vision  is  practically  the 
same  as  seventeen  years  ago,  and  the  patient  is  now  31 
years  of  age. 

Examination  of  the  fundus  shows  an  optic  disc  normal 
in  colouring  on  the  right  side  but  pale  on  the  left, 
especially  on  the  temporal  side.  The  peripheral  fields  are 
both  normal,  with  the  exception  of  a  slight  upward  and 
inward  limitation  on  the  left  side.  There  is  a  large  central 
colour  scotoma  in  the  left  eye,  but  none  in  the  right.  No 
glasses  improve  the  vision. 

Son'*  history. — The  boy,  aet.  10  years,  was  brought 
to  Moorfields  on  account  of  difficulty  in  educating  him 
owing  to  defective  eyesight  since  early  infancy. 

His  vision  amounts  to  R.;=  -{*\}  ;  L.  =  -3'0r,  not  improved 
by  glasses.  The  ophthalmoscope  shows  ;i  striking  pallor  of 
the  temporal  half  of  both  optic  discs,  which  is  much  more 
marked  in  the  left  than  in  the  right  eye.  The  visual  fields 
are  both  quite  normal,  and  in  both  eyes  there  is  a  central 
scotoma  for  colours.  That  in  the  right  is  quite  small 
though  definite;  but  in  the  left  there  is  a  large  scotoma 
for  red  and  green. 

There  is  one  other  child — a  girl — but  she  exhibits  no 
abnormality. 

A  striking  coincidence  is  the  fact  that  both  mother  and 
sou  are  chiefly  affected  as  regards  the  left  eye.  In  the 
mother's   case  the   right   eye  is  amblyopic,  but  it  does  not 
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exhibit  the  pallor  of  the  optic  disc  or  the  central  colour 
scotoma.  There  can  be  no  doubt,  however,  that  it  is  in  a 
minor  degree  affected  by  the  disease. 

(Card  specimen.      June  loth,  1907.) 


3.    Three  cases  of  acute   uni-ocular  optic   neuritis   in   boys 
with    great    loss    of    vision    and    subsequent    complete 


recovery. 


By  W.  H.  H.  Jessop. 


Case  1. — W.  \\r — ,  let.  12  years,  schoolboy,  was  sent 
to  me  on  February  11th,  1907,  by  Dr.  Agnew  suffering 
from  frontal  headaches.  V.  :  R.  f  +  -75  cyl.  j  f  ;  L.  £  + 
•75  cyl.  \  J. 

()[>]ithahnoscopic  examination. — Both  optic  discs  and 
fundi  normal.      Ordered  glasses  +"75  cyl.  for  near  work. 

On  March  14th  I  saw  him  again;  he  was  sent  to  me 
with  the  history  that  he  could  not  see  so  well  with  the 
right  eye,  and  that  his  spectacles,  which  had  suited  him 
well,  were  no  longer  of  use.  The  loss  of  vision  had  been 
for  one  week,  and  for  the  last  two  days  he  had  been  in 
bed  with  great  pain  and  bruised  feeling  of  the  right  eye, 
especially  on  moving  the  eye  outwards.      V. :  R.  -^ ;  L.  ^. 

Ophthalmoscopic  examination. — Right  eye  :  Optic  disc, 
marked  swelling  of  6  dioptres  (2  mm.)  ;  edges  of  disc  indis- 
tinct;  the  changes  are  limited  to  the  disc  area  and  there 
is  no  marked  retinitis  and  no  changes  at  the  yellow  spot. 

Field  of  vision. — Right  eye  normal  peripherally  ;  at 
centre  relative  scotoma.  Pupils  equal,  act  normally  to 
the  reflexes. 

Previous  history  negative;  no  history  of  traumatism; 
no  affection  of  the  ear,  throat  or  nose  ;  no  recent  history 
of  zymotic  disease  or  of  influenza,  he  does  not  smoke,  and 
there  are  no  signs  of  tubercular  trouble. 

Family  history. — Parents  alive  and  healthy  ;  no  history 
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of  tubercle.      He  is  a  very  healthy-looking,  bright,  well- 
grown  boy,  and  comes  from  Buenos  Ayres.     Teeth  normal. 

I  took  him  into  a  nursing  home  and  ordered  mercurial 
inunction. 

March  15th. — The  vision  in  the  right  eye  has  much 
diminished  and  he  can  now  only  count  fingers  at  "5  m. 

Ophthalmoscopic  examination. — The  optic  disc  still  much 
swollen.  Dr.  Column  saw  him  and  made  an  exhaustive 
examination,  but  found  nothing  at  all  to  suggest  a  cause 
for  the  condition. 

Urine  about  18  oz. ;  sp.  gr.  1030  ;  no  albumen,  no  sugar, 
abundant  urates.      Temperature  normal  day  and  night. 

On  March  19th  he  left  the  nursing  home  at  request  of 
his  relatives  and  returned  home.  V.  :  R.  cannot  count 
fingers  ;  good  perception  of  light.  Ophtlmlmoscopically 
optic  disc  still  much  swollen. 

I  saw  him  again  with  Dr.  Thyne,  who  had  been  carry- 
ing out  the  treatment  in  the  country,  on  May  8th,  1907. 
V.:  1\.  §•.  Right  field  of  vision  normal;  no  central 
scotoma. 

Ophthalmoscopic  examination. — Right  eye  :  Optic  disc 
a  little  pale  and  at  outer  side  the  edges  are  slightly 
blurred  ;   no  swelling  of  optic  disc. 

I  heard  two  days  ago  from  Dr.  Thyne  that  the  pat  ion  t 
is  back  at  school  again,  and  that  the  vision  of  the  right 
eye  is  normal  and  equal  to  that  of  the  left. 

Case  2. — M.  F — ,  male,  xt.  17  years,  from  the  same 
school  as  Case  1,  was  sent  to  me  on  April  9th,  1907,  by 
Dr.  Agnew,  with  the  history  that  on  March  1st,  1907,  he 
had  an  attack  of  vomiting  and  gastric  pain,  for  which  he 
was  kept  in  bed  for  four  or  five  days.  On  April  3rd  he 
noticed  the  vision  of  the  right  eye  getting  misty,  and  later 
he  could  barely  count  fingers  with  right  eye.  Dr.  Basil 
Walker  had  examined  his  eyes  three  years  ago,  when  the 
vision  in  each  eye  was  y  without  glasses.  He  has  had  no 
pain  in  the  eye  or  diplopia. 

Present  condition. — Patient  looks  rather  thin  and  pale. 
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V.  :    R.  founts  fingers  at  2  m. ;  L.  |. 

Fields  of  vision. — Right  eye:  Absolute  scotoma  at  centre 
and  for  15  round  it  ;  there  is  also  a  blind  patch  extending 
from  central  scotoma  outward,  between  70  and  100  . 
Left  eye  :    normal  and  full. 

Ophthalmoscopic  examination . — Right  eye  :  Optic  disc 
shows  definite  early  optic  neuritis ;  the  swelling  is  2  D. 
(•6mm.);  the  retinal  veins  are  full  and  tortuous;  no  retinal 
hemorrhages.  Left  eye :  Fundi  and  media  normal. 
Pupils  equal,  act  normally. 

Family  history. — Parents  in  good  health;  one  other 
child  healthy.  Patient  is  the  elder  child  ;  had  diphtheria 
at  five  years  old,  and  has  suffered  at  times  from  acute 
indigestion  ;  does  not  smoke.  In  May,  1905,  he  had  a 
transient  diplopia  above  and  to  the  right  for  fourteen  days, 
but  from  this  he  quite  recovered. 

Treatment. — Mercurial  inunctions. 

April  10th. —  Ophthalmoscopic  examination:  The  optic 
disc  has  same  appearance,  and  there  are  no  marked  signs 
of  retinitis.  The  yellow  spot  area  has  a  granular  appear- 
ance. Temperature  last  night  was  100°  P.,  and  he  had  a 
rash  about  the  abdomen.  The  rash  disappeared  after  two 
days  and  the  temperature  came  down  to  normal. 

April  25th.- — Seen  with  Dr.  Walker. 

v  .  .  it.     1  2  ,    Lt.   5. 

Ophthalmoscopic  ccaminaHon. — The  edges  of  the  disc 
are  nearly  distinctly  seen,  except  above  ;  the  swelling  has 
practically  disappeared.  The  field  of  vision  taken  for 
right  eye  was  normal  as  to  periphery  ;  no  scotoma,  absolute 
or  relative,  found. 

The  following  notes  have  been  kindly  supplied  by  Dr. 
Basil  Walker  : 

The  vision  of  right  eye  a  few  days  after  April  25th 
became  the  same  as  the  left,  viz.,  |. 

May  13th. — Second  sudden  attack  of  severe  vomiting 
and  acute  pain  in  abdomen  (no  diarrhoea),  lasting  three  or 
four  days.  Temperature  101°  to  102°  F. — never  down  to 
normal. 
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May  29th. — After  gradual  improvement  he  took  without 
advice  a  dose  of  syrup  of  figs.  This  was  followed  at  once 
by  sharp  pain  as  before  and  diarrhoea. 

May  30th. — Seen  by  Mr.  Openshaw,  who  diagnosed 
abgcess  likely  to  open  into  rectum. 

June  2nd. — Abscess  burst  into  rectum,  and  a  quarter  of 
a  pint  of  pus  unmixed  with  other  matter  discharged. 
Temperature  became  normal  at  once,  and  lias  been  so 
since. 

«June  12th. — Mr.  Openshaw  removed  the  appendix,  which 
was  a  long  one,  and  dependent  into  pelvis;  the  end  for 
about  one  inch  was  inflamed,  but  no  pus  found. 

July  4th.. — He  has  cpiite  recovered  from  the  operation 
without  any  bad  symptoms. 

V.:  R.f;  L.f. 

Case  3. — C.  J.  K — ,  set.  14  years,  schoolboy,  was 
admitted  into  the  Ophthalmic  Ward  of  St.  Bartholomew's 
Hospital  under  Mr.  Spicer  on  May  28th,  1901,  and  I  am 
much  indebted  to  Mr.  Spicer  for  these  notes. 

The  patient  says  that  his  eyes  were  quite  well  till  May 
25th,  when  he  noticed  pain  over  the  left  e}re  on  looking 
down,  and  the  next  day,  accidentally,  he  found  he  could 
not  see  well  when  the  right  eye  was  closed.  He  was 
boxing  on  the  evening  of  May  24th,  but  has  no  recollec- 
tion of  a  blow. 

V. :    \l.  I  ;   L.  b%. 

Left  field  of  vision  contracted  in  places  at  periphery, 
especially  above  and  to  nasal  side.  No  note  of  central 
scotoma. 

Ophthalmoscopic  examination. — Left  eye:  Optic  disc, 
marked  swelling,  4  D.  (1'3  mm)  ;  retinal  veins  very  dis- 
tended and  tortuous  ;  edges  of  optic  disc  not  seen.  One 
small  rounded  haemorrhage  near  macula.  Right  eye  : 
Doubtful  swelling  in  upper  nasal  quadrant  of  optic  disc; 
ring  of  physiological  pigment  seen  nearly  all  round  the 
optic   disc. 

Patient  is  a  healthy-looking,  intelligent  lad,  with  all  his 
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organs  apparently  healthy.  He  had  measles  at  five  years 
old,  vaccinia  and  varicella  a  year  ago. 

Family  history. — Father  died  of  phthisis  at  forty- 
one. 

May29th.-V.:  R.  f ;  L.  -b%. 

Ophthalmoscopic  examination. — Left  eye  :  Severe  optic 
neuritis,  swelling  of  optic  disc  =  1*3  mm.  The  optic  disc 
is  lighter  in  colour  than  the  rest  of  the  fundus  but 
has  no  definite  edge ;  the  whole  area  of  the  swelling 
exceeds  considerably  the  size  of  the  normal  disc.  The 
retinal  veins  are  very  much  distended  and  very  tortuous  ; 
no  retinal  haemorrhages.  Right  eye  :  Optic  disc  sharply 
defined  all  round  except  at  upper  nasal  edge.  Except  for 
this  the  optic  disc  and  its  vessels  are  normal. 

June  3rd.— V  :   L.  /0-. 

Ophthalmoscopic  examination. — Outline  of  swelling  less 
clear  and  vessels  less  defined.  Some  fine  haemorrhages  on 
surface  of  swelling. 

June  28th.— V.  :  L.  -&g. 

Ophthalmoscopic  examination.  —  Left  eye  :  General 
appearance  of  optic  disc  is  more  hazy.  The  actual  white 
exudation  extends  further  on  the  nasal  side  than  before  ; 
it  has  no  defined  limit.  The  gravitation  haemorrhages  have 
disappeared.  The  spots  of  exudation  at  the  macula  are 
individually  more  brilliant  than  they  were. 

The  patient  went  away  into  the  country  and  returned 
in   November,    1902. 

V.  :   L.  f . 

Ophthalmoscopic  examination. — Optic  disc  still  much 
blurred,  especially  as  to  outline  ;  small  retinal  vessels 
enlarged  in  places. 

Some  months  afterwards  he  was  seen  and  the  vision  in 
the  left  eye  was  normal. 

These  three  cases  form  a  clinical  group  of  uni- ocular 
optic  neuritis  with  which  I  am  entirely  unacquainted.  The 
patients  are  all  public  schoolboys,  and  curiously  two  of 
them  (Cases  1  and  2)  came  from  the  same  school  within  a 
few  months  of  each  other.      They  were  all  apparently  in 
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quite  robust  health,  and  there  was  no  history  of  trau- 
matism. It  is  true  that  Case  3  might  have  had  a  blow 
whilst  boxing,  but  he  did  not  remember  such  an  occur- 
rence, and  there  were  no  signs  of  bruising  about  the  eye. 

In  each  case  there  was  marked  swelling  of  the  optic 
disc  with  great  loss  of  vision,  due  apparently  to  retro- 
bulbar neuritis.  In  Cases  1  and  2  there  was  marked 
central  scotoma,  and  probably  also  in  Case  3. 

In  Cases  1  and  2  the  vision  of  each  eye  had  been  care- 
fully observed  some  time  before  owing  to  error  of  refrac- 
tion, and  in  each  case  the  acuity  of  vision  was  normal. 

As  to  causation,  in  neither  case  was  anything  definite 
found  to  account  for  the  optic  neuritis,  which  was  probably 
toxa?mic  in  origin. 

This  diagnosis  is  somewhat  strengthened  by  the  after- 
results  in  Case  2,  where  an   abscess  burst  into  the  rectum. 

Perhaps  the  most  important  point  about  the  cases  is  the 
prognosis,  as  in  each  the  vision  returned  to  normal,  and  a 
pallor  of  the  optic  disc  was  the  only  persistent  ophthal- 
moscopic  change.  (Read  July  \2tli,  1907.) 

Mr.  Marcos  Gunn  said  Mr.  Jessop  refeiTed  to  a  case 
which  he  (Mr.  Gunn)  mentioned  to  him  some  time  ago. 
The  boy  in  question  was  about  15  years  of  age,  and  he  had 
one-sided  retro-ocular  neuritis,  with  well-marked  papillitis. 
The  only  thing  discovered  which  could  possibly  account 
for  it  was  the  presence  of  a  tender  upper  molar  tooth  on 
the  same  side.  He  advised  the  patient  to  go  to  the 
dentist,  who  removed  the  tooth  and  found  an  abscess  at 
the  root.  About  a  week  afterwards  the  papillitis  began 
to  go  down.  Then  the  boy  got  enteric  fever,  and  he  (Mr. 
Gunn)  feared  lest  that  disease  would  interfere  with  his 
recovery  from  the  retro-ocular  neuritis.  Accordingly  he 
was  interested  to  know  the  result  after  recovery  from  the 
fever.  The  vision  was  then  normal,  though  the  disc  was 
pale,  as  it  always  is  after  severe  retro-ocular  neuritis.  He 
(Mr.  Gunn)  knew  there  were  other  youthful  cases  on  record, 
but  it  was  certainly  uncommon   to  find  acute  retro-ocular 
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neuritis  occurring  so  early  in  life.  He  thought  Mr.  Jessop's 
second  case  was  probably  due  to  septic  absorption.  The 
causation  in  the  other  two  cases  appeared  to  be  obscure, 
as  very  often  happens  in  retro-ocular  neuritis. 

Mr.  S.  J.  Tayloe  said  he  had  a  somewhat  similar  case 
two  or  three  years  ago.  He  could  not  remember  all  the 
details,  but  two  or  three  years  previously  he  had  seen  the 
lad  for  some  error  of  refraction.  He  was  about  14  years 
of  age,  the  son  of  a  clergyman.  After  a  time  the  sight 
began  to  depreciate,  and  he  found  neuritis,  with  swelling 
on,  he  thought,  the  right  side.  There  was  no  obvious 
cause,  and  the  boy  was  put  upon  treatment.  At  about 
that  time  he  fell  out  of  a  low  swing  and  hurt  his  head, 
and  came  again  with  a  little  increase  of  the  eye  trouble. 
One  day  the  father  came  saying  he  wanted  to  ask  Mr. 
Taylor  a  question,  as  it  might  have  some  bearing  on  the 
boy's  complaint;  he  said  that  he  had  had,  early  in  life, 
syphilis,  and  he  desired  an  opinion  as  to  whether  that  had 
anything  to  do  with  his  son's  failure  of  sight.  There  was 
nothing  in  the  boy  to  suggest  syphilis.  He  (Mr.  Taylor) 
thought  it  might  possibly  have  something  to  do  with  it. 
He  had  been  put  upon  iodide  of  potassium  and  mercury, 
and  gradually  improved,  ultimately  regaining  his  normal 
sight. 

Mr.  Holmes  SpiCee  said  that  Mr.  Jessop's  interesting- 
paper  recalled  to  his  mind  a  case  that  was  under  observa- 
tion at  Moorfields  many  years  ago,  which  was  of  interest 
because  there  was  a  total  loss  of  perception  of  light 
followed  by  complete  recovery  of  full  normal  vision.  It 
was  the  case  of  a  young  man  who  had  severe  papillitis  on 
the  right  side  with  haemorrhages,  with  a  swelling  of  4  D., 
with  an  inactive  pupil,  and  with  no  perception  of  light. 
There  was  great  pain  in  and  about  the  orbit ;  he  had  a 
perforated  drum  in  the  right  car.  Under  treatment  by. 
mercury  and  iodides  the  swelling  rapidly  subsided,  and  the 
vision  eventually  was  {!.  This  was  regarded  as  a  case  of 
retro-ocular  neuritis. 

Mr.  Jessop,  in  reply,  said  he  had  been   very  interested 
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to  hear  of  the  cases  which  had  been  narrated.  -  He  had 
wished  to  limit  his  paper  to  the  uni-ocular  affection  in 
young  subjects.  The  main  points  were  as  to  the  prognosis, 
which  turned  out  to  be  guod;  and  the  causation. 
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VIII.   DISEASES  OF  THE  ORBIT. 

1.     Traumatic  arterio-venous  aneurysm  of  right  orbit  with 
pu Isat hii i  exoph th almos. 

By  Dr.  Georgia  Mackay. 

J.  S — ,  a?t.  31  years.  In  July,  1905,  while  driving  a 
carriage,  the  shaft  broke  and  patient  was  thrown  on  his 
head.  Was  unconscious  for  about  eight  hours.  On 
recovering  felt  great  pain  in  head,  especially  beneath  left 
parietal  bone,  and  whistling  noise  in  both  ears.  Pain 
came  on  in  spasms;  started  in  occipital  region  and  ran 
forward  towards  forehead.  He  was  also  much  bruised 
behind  right  ear.  The  pain  on  left  side  still  returns  at 
intervals,  but  is  not  so  intense  as  formerly.  Three  days 
after  accident  was  leeched  behind  right  ear.  Whistling 
noise  continued.  Got  up  on  fifth  day  and  noticed  right 
eye  was  protruded.  At  first  could  not  close  eye.  Appears 
to  have  had  large  extravasation  behind  the  globe.  It 
pulsated  and  he  was  unable  to  shut  the  eye.  Vision  was 
dim.  He  had  diplopia.  The  prominence  has  gradually 
diminished,  but  sight  has  not  improved.  The  noise  has 
remained  constant.  In  December,  1905,  patient  noticed 
the  left  eye  was  getting  dim.      Had  to  give  up  work. 

Seen  first  February  15th,  1906.- — The  right  eye  is 
obviously  proptosed.  There  is  convergent  squint.  All 
muscular  movements  perfect  except  outwards.  Centre  of 
cornea  does  not  pass  beyond  the  mid  point  (paralysis  of 
sixth  nerve).  There  is  distinct  pulsation  of  the  globe. 
The  veins  at  the  root  of  the  nose  and  about  right  eyebrow 
are  dilated    and   thickened.      There  is   congestion  of    the 
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post-conjunctival  vessels.  He  can  now  close  the  lids  com- 
pletely. The  pupil  reacts  to  light  and  accommodation. 
The  pulsation  in  the  orbit  immediately  succeeds  the  apex 
heat.  The  bruit  can  bo  heard  over  a  large  area  of  head 
and  neck.  The  area  of  maximum  intensity  is  at  the  root 
of  the  nose  and  round  the  right  eye.  It  is  conducted 
along  the  forehead  and  temples  to  both  ears  and  behind 
the  right  ear,  down  the  vessels  of  the  neck  and  over  the 
cheeks.  It  is  fairly  loud  over  the  left  eye.  The  left  eye 
is  not  protruded  and  its  muscular  movements  are  normal. 
There  is  no  pulsation  visible.  The  pupil  reacts  to  light 
and  accommodation.  The  left  fundus  shows  slight  con- 
gestion of  the  veins  and  there  is  some  cloudiness  of  both 
discs. 

R,  V.  =  fingers  at  2k  m.  L.  V.  =  lingers  at  4  m. 
Diplopia  is  not  now  so  pronounced. 

Treatment. — Iodide  of  potash,  rest  and  local  com- 
pression. 

May  3rd,  1906. — Seen  as  out-patient.  II.  V.  =  fingers 
at  3^  m.  L.  V.  =  ^s-.  Right  fundus  veins  tortuous, 
disc  congested  :  movements  (right)  good  except  outwards. 
Continued  to  improve  without  operation  and  returned  to 
his  work. 

April  17th,  1907. — Re-admitted  on  account  of  proptosis 
and  distension  of  external  vessels  increasing. 

May  25th. — Exhibited  for  suggestions  as  to  surgical 
treatment,  {May  25th,  1907.) 


-.   Neuro-fibromatosis  of  the  fifth  nerve  with  buphthalmos. 
By  G.  A.  Sutherland  and  M.  S.  Mayou. 

N.  T — ,  male,  ast.  6  years. 

Previous  history. — Full  time.  Easy  labour.  When  the 
child  was  born  it  was  noticed  that  there  was  irregular 
pigmentation  of  the  skin  of  the  abdomen.      (Both   mother 
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and  Father  have  also  pigmentation  oi  the  abdomen,  but 
no  fibromatosis.)  When  six  months  old  several  small 
nodules  were  noticed  on  Lin:  back  and  at  outer  angle  of 
the  right  eye.  AJbout  three  years  of  age  it  w;is  noticed 
thai  the  right  side  of  the  face  was  larger  than  the  left. 

(,'iin nil  condition, —  Delicate,  fairly  well  nourished  l»oy. 
Ihis  a  marked  scoliosis  of  the  spine,  the  chest  showing  an 
extreme  degree  of  pigeon  breast.  The  head  is  large  and 
inclined  to  be  square.  The  bony  prominences  are  well 
marked,  but  the  whole  right  side  of  the  head  is  much 
more  prominent  bhan  the  left,  due  to  the  overgrowth  of 
the  crania]  bones,  and  there  is  a  large  mass  over  the 
parietal  hone  of  that  side.  There  is  a  large  overgrowth 
of  all  the  soft  structures  on  the  right  side  of  the  face,  and 
the  gums  are  hypertrophied  on  that  side.     'The  branches  of 

the  third  division  of  fifth   nerve  are  Fell    like,  cords. 

Eyes. — There  is  marked  ptosis  on  the  right  side  and 
the  orbit  seems  to  be  expanded;  the  swelling  to  be  Pelt 
(like  a  bag  of  worms)  is  principally  in  the  onler  pari  of 
the    npper   eyelid.       The   globe    is    pushed    downwards    and 

forwards,  but  the  proptosis  is  by  no  means  extreme  ;  there 
is  a  tendency  to  entropion  of  the  lower  eyelid.  Both  lids 
are  hv  perl  rophied. 

The  whole  globe  is  enlarged.       The  cornea  measures 

I  '5    cm.    in    a    horizontal     di  reel  ion.  Ms    central     part    is 

clear.  Ai.  the  margin,  especially  above,  can  be  seen  pass- 
ing inward  for  '_  to  3  nun.  a  number  of  while  streaks 
which  are  probably  the  enlarged  ciliary  nerves.  In  the 
sclera  below  aboul  the  situation  of  the  anterior  perforat- 
ing vessels  are  several  clear  round  areas  having  the 
appearance  of  small  cysts  (f  enlarged  perforating 
branches). 

The  iris  shows  well-marked  ectropion  of  the  uveal 
pigment.  Tension  full.  Disc  is  cupped  and  grey  ill 
colour;  mi  trace  of  enlarged  nerves  in  the  choroid  can 
be  seen.      V. :  fingers  at  li  feet. 

Rem "/7r.v. — The  condition  is  one  of  neuro-fibromatosis 
affecting  the  branches  of   the  tilth  nerve.      Similar  casus 
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have  been  recorded  :  S.  Snell  and  E.  T.  Collins  (1), 
Verhoeff  (2),  Sachsalber  (3),  R.  Batten  and  E.  T.  Collins 
(4).  In  those  cases  in  which  histological  examination 
has  been  made  the  ciliary  nerves  have  been  found  affected. 
Whether  those  enlarged  nerves  or  a  congenital  defect  of 
the  angle  of  the  anterior  chamber  is  the  cause  of  the 
buphthalmos  is  not  yet  clear. 

Literature. 

(1)  Snell,  S.,  and  Collins,  E.  T.—Ophth.  Soc.  Tram., 
vol.  xxiii,  1903,  p.  137. 

(2)  Verhoeff. — Ibid.,  vol.  xxiii,  p.  17G. 

(3)  Sachsalber. — Beitrag.   z.  Augenheilh.,  xxvii,    1897, 
H.  27,  p.  523. 

(4)  Collins,  E.  T.,  and  Batten,  E. — Ophth.  Soc.  Trans., 
vol.  xxv,  p.  248.  {Jwne  17///,  1907.) 
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IX.  INTRA-CRANIAL    DISEASES. 

1.    Paralysis    of  the    vertical    movements   of    both    eyes 
('.'  hsetnorfhage  about    the    corpora  quadrigemina). 

By   Ludford  Cooper. 

Was  quite  well  till  March  14th,  1906,  when  at  4  a.m. 
he  prepared  a  meal  for  the  baby.  Shortly  afterwards  his 
wife  noticed  him  breathing  very  heavily.  Dr.  Warren,  of 
New  Bronipton,  was  sent  for  at  7  a.m.,  when  he  was  found 
to  be  quite  unconscious.  His  face  was  flushed  ;  there  was 
stertorous  breathing,  with  dilated  pupils  and  complete 
absence  of  corneal  reflex.  He  was  thought  to  be  dying, 
but  he  began  to  recover  consciousness  in  the  afternoon. 

March  15th. — Seen  with  Dr.  Warren.  Was  sitting  up 
in  bed,  rather  excited  and  talking  nonsense  at  times.  His 
pupils  were  equal,  and  reacted  well  to  light  and  accom- 
modation, and  the  lateral  movements  of  the  eyes  were 
normal.  There  was  complete  inability  to  move  either  eye 
in  a  vertical  direction,  and  the  reflex  movements  of  the 
globes  were  absent.  Fundi  normal.  No  diplopia,  and  no 
paralysis  of  muscles  found  elsewhere.  Knee-jerks  absent. 
No  history  of  syphilis.  Patient  (sergeant-major  in  the  army 
and  then  expecting  a  commission)  lias  always  been  very 
temperate.      Urine  normal. 

Admitted  to  hospital  (Rochester)  on  April  3rd.  His 
mental  condition  was  improving,  but  lie  still  talked  non- 
sense occasionally.  Condition  of  ocular  muscles  as 
before, 
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+  1*5  D.  eyl.  vert. 


Fields  normal. 

April  12th. — Mental  condition  now  apparently  normal. 

21st. — The  reflex  movements  of  the  globes  show  signs 
of  returning,  as  if  he  fixes  an  object  about  15  in.  away  he 
will  follow  it  for  some  short  distance  both  upwards  and 
downwards. 

30th. — He  now  has  free  movement  vertically  when 
fixing  an  object  held  in  front  of  him,  but  voluntary  move- 
ments are   completely  absent. 

It  has  improved  to  a  slight  extent  since  the  above  note, 
and  he  now  has  slight  voluntary  upward  movement. 

{February  Ut!,,  1907.) 

Mr.  J.  H.  Fisher  said  he  had  reported  elsewhere  the 
notes  of  a  case  which  seemed  very  similar.  It  was  a  case 
of  sudden  onset,  with  loss  of  power  of  vertical  movements, 
and  it  occurred  at  the  time  that  the  patient  was  summoned 
to  rise  from  sleep.  The  patient  was  a  girl,  ast.  21  years, 
and,  as  she  did  not  make  her  appearance,  inquiry  was 
made  and  she  was  found  lying  insensible.  She  recovered 
consciousness  only  after  three  days,  and  was  found  to  have 
loss  of  vertical  movements  in  the  left  eye.  At  her  age  it 
was  improbable  that  there  was  a  haemorrhage,  and  no 
cardiac  mischief  was  discovered.  But  there  was  a  history 
of  several  attacks  of  rheumatism,  and  she  had  also  suffered 
from  chorea,  so  that  there  was  a  possibility  of  there  being 
an  embolic  plugging  in  the  region  of  one  of  the  smaller 
arteries  of  the  corpora  quadrigemina.  The  pupils  were 
behaving  irregularly;  the  right  pupil  was  larger  than  the 
left;  and  although  at  the  time  he  saw  her,  some  time  after 
the  onset,  the  right  pupil  scarcely  responded  to  direct 
light,  and  it  did  not  read   wit  1 1  convergence,  she  later  got 
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perfectly  well  in  every  respect.  The  examination  of  the 
pupils  of  those  cases  was  part  of  the  duty  of  the  ophthalmic 
surgeon.  It  was  probable  that  in  the  region  of  the  corpora 
quadrigemina  the  fibres  of  vision  were  first  dissociated 
from  those  which  served  the  purpose  of  the  pupillary 
reflex,  and  examination  of  the  pupils  in  such  cases  would 
possibly  help  to  elucidate  the  question  of  the  fibres  for  the 
pupillary  reflex.  In  the  case  before  the  Society  he  believed 
there  was  no  special  mention  of  the  behaviour  of  the  pupils. 
Another  case  which  he  saw  of  lesion  of  the  corpora 
quadrigemina  he  examined  carefully,  and  although  the 
patient  was  in  a  very  unsatisfactory  condition  for  testing 
he  satisfied  himself  that,  the  hemiopic  pupillary  phenomenon 
existed  in  the"  absence  of  any  hemiopic  fields.  That  was  a 
rather  unusual  observation.  Swanzy  said  that  there  was  no 
such  case  on  record,  though  he  admitted  the  possibility  of  a 
lesion  attacking  the  pupillary  fibres  as  they  passed  from  the 
primary  connections  of  the  optic  tract  on  their  way  to  the 
third  nerve  nucleus,  after  having  become  dissociated  from 
the  visual  fibres  passing  to  the  occipital  cortex.  That 
case  ultimately  died,  and  a  cai^eful  post-mortem  examination 
was  made.  To  the  surprise  of  the  gentleman  who  made 
it  there  was  found  to  be  a  diffuse  growth  situated  in  the 
lamina  quadrigemina,  upon  which  the  corpora  quadrigemina 
were  seated.  Such  a  growth  in  its  early  stages  might 
well  have  explained  the  unusual  phenomenon  which  he 
had  noted  two  months  before  death.  He  thought  that  in 
all  such  cases  the  pupil  phenomena  deserved  special 
attention. 


2.    Cavernous  shins  aneurysm  cured   by    a    new  method 
after  failure  of  the  usual  operation. 

By  Eric  L.    Pritchard  and  h\  F.  Burghard. 

L.  T — ,  case  shown  on  December  10th,  1903.       Patient 
had  a  fall  on  April  7th,  1901.      Signs  of  aneurysm  on  May 
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10th.  Right  common  carotid  tied  June  25th  b}'  Mr.  Silcock. 
Symptoms  recurred  on  patient  getting  up.  Symptoms 
continued  until  February  20th,  1905,  when  patient  was 
admitted  under  Mr.  Burghard  at  King's  College  Hospital. 

Condition  on  admission. — Eight  eyeball  bulges  forward 
3  mm.  Conjunctiva  injected.  Globe  pulsates  as  a  whole, 
but  can  be  pushed  back.  Fundus  normal.  A  loud, 
rough  systolic  murmur  in  the  right  temporal  and  orbital 
regions.  The  vessels  can  be  felt  beating  above  the  seat 
of  ligature  of  the  common  carotid.  Pressure  here  stops 
bruit  ;  muscular  movements  of  eye  normal. 

February  23rd. — Right  external  and  internal  carotid 
tied.      They  pulsated  freely.' 

.March  3rd. — Bruit  still  heard;  eyelids  prominent ;  loud 
noises  still  heard.      Much  chemosis  and  oedema  of  lids. 

March  9th. — Right  angular  vein  tied. 

March  13th. — Intense  chemosis.  Noises  and  bruit  have 
quite  gone.  No  perception  of  light.  Pupil  dilated, 
irregular,  and  immobile. 

March  16th. — Can  count  fingers;  chemosis  less. 

March  21st. — Can  see  better;  retinal  vessels  swollen 
and  tortuous.      Chemosis  very  bad;   no  bruit. 

April  11th. — Slight  recurrence  of  bruit  ;  numerous 
small  haemorrhages  all  over  fundus.  Vision  varies  occa- 
sionally ;  has  only  perception  of  light,  but  can  often  count 
fingers  and  recognise  faces. 

April  29th. — Chemosis  bad  when  discharged,  but 
vision  much  improved.      No  noises;   bruit  can  be  heard. 

Present  condition. — R.V.  =  -(f{j.  Right  optic  nerve  pale. 
The  old  noises  have  disappeared,  and  no  bruit  is  to  be 
heard  ;  no  chemosis  present.  {March  14th,  1907.) 

Mr.  Burghard  said  that  Dr.  Pritchard  was  responsible 
for  the  epithet  "new"  in  the  title;  he  (the  speaker) 
would  not  venture  to  call  any  method  of  treatment  new  ; 
indeed,  Mr.  Higgens  had  been  reminding  him  that  it  had 
been  adopted  before.  The  case  exhibited  first  came 
under  his  notice  on  February  20th,    L905,  when  there  was 
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mai'ked  pulsation  in  both  branches  of  the  carotid,  and  he 
decided  to  tie  them  first.  He  did  so,  but  it  produced  no 
effect  on  the  symptoms.  The  next  method  he  determined 
to  try  was  to  secure  as  many  as  possible  of  the  vessels 
supplying  the  orbit,  and  then  to  tie  the  internal  carotid 
on  the  opposite  side  if  necessary.  He  cut  down  on  the 
angular  artery,  which,  along  with  the  superficial  temporal 
artery,  he  proposed  to  tie  at  the  first  operation  ;  in  doing 
this  he  encountered  an  enormously  dilated  angular  vein. 
That  was  wounded,  with  the  result  that  there  was  furious 
haemorrhage,  which  was  very  difficult  to  control.  When 
he  had  secured  that  vessel  to  his  satisfaction  he  thought 
it  better  to  postpone  any  further  procedure  to  a  subse- 
quent period.  He  did  not  see  the  angular  artery  so  far 
as  he  was  aware,  but  he  might  have  wounded  it  during 
the  operation,  or  divided  it.  Nothing  farther  was  neces- 
sary, however.  The  patient  got  thrombosis  of  the 
cavernous  sinus  but  the  condition  had  steadily  got  better, 
and  he  thought  it  could  be  claimed  that  she  was  now 
perfectly  cured.  Possibly  he  ought  to  have  thought  of 
tying  the  angular  vein  first,  because  in  dealing  with 
communications  between  arteries  and  veins,  of  which  the 
present  case  was  an  example,  there  was  little  hope  of 
doing  good  unless  one  either  tied  the  artery  on  both  sides 
of  the  communication — which  in  the  present  case  would  be 
impossible — or  tied  the  vein  as  well  as  cut  off  the  main 
arterial  supply.  He  hoped  the  method  might  be  applied 
to  similar  cases  in  the  future.  There  was  no  doubt  about 
the  thrombosis  of  the  cavernous  sinus.  There  was  the 
characteristic  oedema  about  the  mastoid,  intense  chemosis, 
proptosis  and  retinal  haemorrhages.  She  had  no  percep- 
tion of  light  for  some  days  after  the  operation.  She  had 
lost  the  noises,  which  resembled  machinery  in  motion,  and 
almost  from  the  time  of  the  operation  declared  herself 
cured.  She  now  had  some  slight  noises  occasionally,  but 
she  was  not  worried  or  annoyed  by  them.  The  chemosis 
had  entirely  disappeared  and  there  was  no  proptosis  and 
no  bruit. 
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Mr.  Charles  Higgens  said  there  was  "nothing-  new 
under  the  sun,"  and  about  the  year  1873  he  saw  a  case 
which  was  almost  a  counterpart  of  the  present  one.  It 
was  published  in  Bryant's  System  of  Surgery.  It  came 
about  in  the  following-  way  :  A  gentleman  was  opening  a 
picnic  hamper  when  a  mineral  water  bottle  exploded  and 
a  piece  of  it  struck  him  in  the  angle  of  the  orbit,  making 
a  wound  which  bled  freely.  The  wound  healed.  Later 
there  were  the  symptoms  of  cavernous  aneurysm — noises 
and  bruit  in  the  head,  pulsation  about  the  eye,  some 
proptosis,  and  a  large  pulsating  vein  in  the  lower  lid.  He 
had  not  much  to  do  with  the  treatment  of  the  case,  but  he 
wrote  to  Mr.  Lansdown,  of  Clifton,  who  was  the  patient's 
medical  attendant,  recommending  rest  and  pressure,  which 
were  tried  for  a  long  time.  Ultimately  Mr.  Lansdown 
cut  down  on  the  little  swelling  which  was  in  the  inner 
angle  of  the  orbit,  and  tied  three  or  four  vessels — he  did 
not  know  whether  they  were  arteries  or  veins.  The 
result  was  that  the  patient  was  completely  cured.  He  saw 
the  patient  ten  years  after  the  operation,  and  there  was  no 
return.  He  had  seen  several  cases  of  so-called  cavernous 
aneurysm,  and  had  himself  twice  tied  the  carotid,  in  both 
cases  with  success.  He  was  not  certain  that  in  order  to 
produce  the  symptoms  there  should  be  any  block  or  plug- 
in  the  cavernous  sinus ;  all  that  was  necessar}7-  was  a 
communication  between  artery  and  vein.  He  thought  the 
cause  was  a  communication  between  quite  a  small  artery 
and  vein,  such  as  those  at  the  angle  of  the  orbit.  In  the 
case  he  related  he  did  not  think  there  could  have  been 
anything  but  an  aneurysmal  varix  between  branches  of  the 
vessels  in  the  angle  of  the  orbit.  There  was  no  lesion 
further  back,  and  he  thought  the  communication  must  have 
upset  the  circulation  and  so  brought  about  the  symptoms. 
A  large  number  of  such  cases  of  cavernous  aneurysm  got 
well  of  themselves,  and  more  particularly  those  which 
occurred  spontaneously.  Recently  he  had  seen  a  lady — 
and  probably  some  other  members  had  also  seen  her — in 
whom  the  symptoms  came   on   spontaneously,   and  she  got 
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well  with  nothing  but  rest.  She  wrote  a  few  weeks  ago 
saying  all  the  symptoms  had  subsided.  Therefore  there 
need  be  no  particular  hurry  about  tying  the  carotid.  In 
Mr.  Burghard's  case  ligature  of  the  carotid  had  done  no 
good,  and  he  believed  the  case  might  have  been  cured 
without  if  the  later  operation  had  been  performed  at  first. 

Dr.  Prltchard  said  that  in  such  cases  it  was  very 
difficult  to  determine  what  was  the  exact  lesion,  but  in  the 
present  patient  the  bruit  was  very  loud,  and  it  could  be 
heard  over  every  part  of  the  head.  He  showed  the  case 
to  the  Society  three  years  ago,  and  no  one  then  suggested 
any  other  possible  diagnosis  than  the  one  he  offered.  With 
such  a  loud  bruit  it  was  difficult  to  believe  the  lesion  could 
be  anywhere  than  in  the  cavernous  sinus.  With  regard  to 
rest  the  patient  must  have  had  two  or  three  months  in 
bed  before  the  operation,  so  that  if  it  was  to  do  any  good 
he  claimed  it  had  been  given  a  chance.  Perhaps  the  only 
criticism  in  regard  to  the  first  operation  was  that  the 
patient  was  allowed  up  too  soon.  Before  the  operation 
the  bruit  ceased  on  pressure  over  the  carotid,  and  that  was 
tested  by  several  people,  both  at  Moorfields  and  in  private. 
Perhaps  if  she  had  been  kept  in  bed  after  the  first  opera- 
tion for  six  weeks  instead  of  two  she  might  have  recovered. 

Mr.  BoRGHAi:n  thanked  Mr.  Higgens  for  the  information 
he  had  given.  He  agreed  that  it  might  be  well  in  future 
to  try  the  comparatively  slight  operation  first.  If  it  was 
the  ligature  of  the  angular  vein  alone  which  cured  the 
case,  it  was  obviously  unnecessary  to  tie  the  carotid,  and 
some  future  observer  would,  no  doubt,  in  a  suitable  case 
see  whether  ligature  of  the  angular  vein  alone  would 
suffice.  If  not,  he  supposed  the  carotid  would  continue  to 
be  tied  first  in  these  cases,  and,  if  necessary,  the  angular 
vein  afterwards.  At  present  the  materials  at  one's  dis- 
posal were  not  sufficient  for  definite  conclusions  to  be 
drawn  from  them. 
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3.   Case  <>j   acute  septic   meningitis,  with  thrombosis  of  tin- 
cavernous  sinus. 

By  Dr.  Rockliffe. 

Alfred  J.  0 — ,  xt.  21  years,  fish  dock  labourer,  was 
admitted  into  the  Hull  Royal  Infirmary  under  my  care 
November   18th  with   right  proptosis. 

History. — The  patient  appears  to  have  been  apparently 
neurotic  for  some  years  and  subject  to  frequent  bronehitic 
attacks,  but,  beyond  this  and  chronic  constipation,  has  been 
healthy.      No  history  of  any  ear  trouble. 

On  November  13th,  1906,  a  small  spot  appeared  on  the 
right  upper  lip,  which  he  treated  with  a  plaster  of  sugar 
and  soap,  frequently  picking-  it  and  squeezing  it  with  his 
(probably  septic)  fingers,  and  eventually  he  pricked  it  with 
a  pin.  The  lip  and  right  face  became  swollen,  and  of 
an  erysipelatous  appearance,  and  the  pain  increasing  he 
applied  linseed  poultices. 

November  17th,  four  days  later,  the  lids  became  cede- 
matous,  and,  to  use  his  wife's  expression,  "  he  was  talking- 
nonsense  during  the  night."  The  following  day,  November 
18th,  he  was  admitted  into  the  infirmary,  but  as  I  was 
t'n mi  home  he  was  kindly  seen  by  my  colleagues,  Mr.  Roe 
and  Dr.  Eve,  who  noted  :  "  Four  days  ago  pimple  right 
upper  lip  ;  pricked  it.  Redness  and  swelling  extended  to 
right  eye.  Last  night  slightly  delirious,  feverish,  no 
rigors.  There  is  a  small  sore  on  right  upper  lip  surrounded 
by  redness  and  oedema,  spreading  to  right  eye.  Eyelids  red 
and  swollen,  chemosis,  proptosis;  eye  fixed,  no  tenderness 
or  fluctuation ;  vision  unimpaired;  fundus  not  examined; 
pupils  unequal." 

The  diagnosis  of  thrombosis  of  cavernous  sinus  was 
made,  and  later  he  became  delirious,  being  kept  in  bed 
with  difficulty.  Choral  hydrate,  Pot.  brom.,  liyoscine  were 
ordered.      Subsequently  Dr.  Eve  did  a  lumbar  puncture. 


190  INTKA-CKANIAL    DISEASES. 

I  saw  liiui  for  the  first  time  on  November  19th,  finding,  in 

addition  to  the  above,  oedema  over  the  mastoid  and  along 

the  course  of  the  jugular  vein.       Leeches,  ice   compress, 

and    aperients    were    ordered.        The    delirium,    however, 

increased,  and  he  died  at  1  a.m.  November  20th,  *".  e.  two 

days  after  admission  and  seven  days  from  the  appearance 

of  the  spot  on  his  lip. 

The  chart  showed  : 

Temperature.      Pulse.    Respirations. 

November  18th  on  admission      102-4°  F.      96  32 

„      at    2  p.m.     .      103-8°  F.    104  36 

„      „     10    „       .      102-8°  F.    112  36 

19th   „     2  a.m.      .      103°  F.       1 12  32 

This  continued  until  his  death,  when  the  temperature 
dropped  to  10T4°  F.,  his  pulse  being  108  and  respirations 
48. 

Post-mortem. — The  meninges  about  the  right  cavernous 
sinus  were  covered  with  lymph.  The  right  cavernous, 
transverse,  and  part  of  the  left  cavernous  sinuses  were 
thrombosed.  The  i*emaining  sinuses  free.  Brain  healthy ; 
spinal  cord  not  examined.  The  right  orbital  tissue  was 
much  inflamed  and  swollen,  veins  distended,  no  pus.  I 
regret  this  examination  is  very  incomplete,  and  that  the 
mastoid  cells  were  not  opened. 

Dr.  Eve  has  kindly  furnished  me  with  the  following 
report:  "On  Sunday,  November  18th,  I  saw  the  patient 
with  Mr.  Roe.  lie  was  then  unconscious  and  very  restless  ; 
his  pulse  was  slow  compared  with  his  temperature,  and 
there  was  a  faint  suspicion  of  Kernig's  sign  on  flexing 
the  extended  leg  on  the  trunk.  Lumbar  puncture  was 
performed,  and  the  pressure  (as  measured  by  my  cerebro- 
spinal manometer)  was  22",  i.e.  about  threefold  the  normal 
pressure.  About  5  drm.  of  slightly  turbid  fluid  was 
removed.  When  this  had  been  centrifuged  and  a  film 
prepared  the  microscope  showed  cocci  inside  some  of  the 
leucocytes,  which  were  almost  all  of  the  polymorphonuclear 
variety.  A  culture  from  the  fluid  gave  a  few  colonies  of 
Staphylococcus  aureus,  the  same  organism  which  had  been 
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present  in  pure  culture  in  the  deep,  little  wound  on  the 
upper  lip.  Hence,  from  the  evidence  of  the  manometer 
and  the  film  it  was  possible  to  assert  at  once  that  the 
patient  was  suffering  from  acute  septic  meningitis,  and 
next  day  the  cultures  showed  that  the  organism  in  the 
wound  and  the  cerebro-spinal  fluid  was  the  same.  Finally, 
the  proptosis  and  other  signs  pointed  to  a  septic  thrombosis 
of  the  cavernous  sinus  as  having  acted  as  the  go-between. 
This  was  confirmed  by  post-mortem  examination,  which 
showed  that  the  thrombosis  had  not  spread  to  the  other 
sinuses,  but  had  caused  an  acute  meningitis  chiefly  localised 
to  the  under  surface  of  the  right  parietal  lobe." 

It  seems  to  me  most  probable  that  the  patient,  when 
scratching  the  spot  on  his  lip,  poisoned  it  with  some 
septic  matter  in  his  nails,  his  occupation,  viz.,  handling 
fish,  often  decomposed,  and  the  usual  not  particularly 
cleanly  habits  of  this  class  of  men,  being  distinctly  con- 
ducive to  such. 

Fuchs  places  considerable  reliance  in  the  diagnosis 
between  orbital  cellulitis  and  thrombosis  of  the  cavernous 
sinus  (in  both  of  which  there  is  oedema  of  the  lids,  chemosis, 
proptosis,  with  fixation  of  the  eyeball)  on  the  statement 
"  that,  together  with  these  symptoms,  in  thrombosis  there 
is  also  oedema  behind  the  ear  in  the  mastoid  region,  and 
also  serious  cerebral  symptoms ;  as  before  mentioned  this 
oedema  was  present  and  extended  downwards  some  3  in. 
or  f-  in.  along  the  course  of  the  jugular  vein.  He  explains 
this  as  depending  upon  the  fact  that  in  this  region  an 
emissary  vein  of  Santoriui  (the  emissariuin  mastoideum) 
empties  into  the  transverse  sinus,  and  this  indirectly  into 
the  cavernous  sinus,  so  that  when  there  is  occlusion  of  the 
latter  this  region  shares  in  the  venous  stasis.  He  also 
points  out,  as  another  distinguishing  diagnostic  sign,  that 
cellulitis  rarely,  if  ever,  affects  the  second  orbit,  while 
thrombosis,  if  the  patient  lives  long  enough,  may  produce 
similar  symptoms  on  the  other  side.  In  my  case  the 
thrombosis  was  undoubtedly  spreading  to  the  other  side. 
Vol.  vii  of  the  Ophthalmologics!!  Suciety's  Transactions 
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contains  an  exhaustive  paper  by  Dr.  Sidney  Coupland  on 
"  Thrombosis  of  the  Cavernous  Sinus,"  recording  28 
collected  cases  in  which  the  cause  is  stated  in  the  24 
post-mortem  examinations  to  have  been  :  Otitis  7,  traumatic 
4,  pharyngeal  abscess  and  tonsillitis  2,  caries  2,  cachectic  2, 
empyema  1,  marasmus  following  diarrhoea  1,  primary  ?  2, 
phlebitis  of  ophthalmic  vein  1,  carbuncle  of  lip  with  ery- 
sipelas I — death  in  five  days.  I  note  that  in  three  of  the 
four  traumatic  cases  the  duration  of  the  ocular  symptoms  was 
much  in  excess  of  the  other  causes,  extending  from  three 
weeks  to  five  months,  whereas  in  nearly  all  the  other  cases 
the  ocular  symptoms  were  present  only  a  few  days. 

Dr.  Menzies  and  Pope  also  recorded  a  ease  in  the  Brit. 
J/<r/.  Joum.,  1905,  of  a  female,  aet.  20  years,  with  death 
on  the  sixth  day  after  symptoms  almost  identical  with  my 
case,  adding  :  "  The  patient  had  very  badly  decayed  teeth 
for  years,  and  the  breath  most  offensive,  and  that  they 
were  strongly  of  opinion  that  here  must  be  sought  the 
origin  of  the  septic  thrombosis,  which  spread  upwards  till 
it  involved  the  large  intra-cranial  sinuses."  No  post- 
mortem,  however,   was  permitted. 

(Bead  March  Uth,  1907.) 
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1.  Apeculiar  case  of  subretinal cysticercus  with  ophthalmo- 
scopic drawing  and  microscopic  examination. 

(Plates  IX,  fig.    I,   X,  XI,  XII.) 

By  Lous  Werner,  M.B. (Dublin). 

Although  a  considerable  number  of  cases  of  intra- 
ocular cysticercus  have  been  placed  on  record,  only  twenty- 
nine  have  been  submitted  to  anatomical  or  microscopical 
examination,  and  very  few  of  these  were  free  from  inflam- 
matory complications.  In  fewer  still  was  it  possible  to 
examine  the  interior  of  the  eye  so  as  to  render  possible  a 
comparison  of  the  ophthalmoscopic  appearances  with  the 
results  of  the  microscopic  examination.  The  present  ca.-e, 
therefore,  seems  worthy  of  being  recorded,  inasmuch  as 
the  conditions  for  observation  were  so  favourable  that  a 
clear  ophthalmoscopic  picture  was  obtainable  as  well  as  a 
complete  examination  with  the  microscope.  In  addition 
the  disease,  in  this  instance,  presented  some  unusual 
features,  and  did  not  follow  the  course  which  such  cases 
ordinarily  pursue, 

This  is  the  first  case  of  intra-ocular  cysticercus,  exclud- 
ing those  in  the  anterior  chamber,  which  has  been  met 
with  in  Ireland,  and  the  eleventh  in  the  British  Isles. 
The  other  cases  are  described  by  Soelberg  Wells,  Pridgin 
Teale,  llulke,  Vernon,  and  Hill  Griffith  (six  cases).*  No 
further  British  communications  have  appeared  on  the 
subject  since  Hill  (JrilHth's  in  l<S'J7.t 

*  Sinclair  also  described  a  case  in  tin-  British  Medical  Journal  vol.  ii, 
p.  7.  1883),  but  it  occurred  in  Prof .  Hirschberg's  clinique,  and  is  therefore 
not  included. 

f  I  am  aware  that  two  cases  of  the  kind  are  recorded  by  D.  J.  Wood 
in  these  Transactions  (vol.  xxi,  p.  89,  and  vol.  xxvi,  p.  151),  but  the 
observations  were  originally  made  in  Cape  Colony. 
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It  is  a  curious  coincidence  that  this  is  the  third  time  that 
1  have  met  with  bladder-worm  cysts  in  connection  with  the 
eye,  and  that  these  are  the  only  examples  of  eye  affections 
of  this  nature  which  have  ever  been  observed  in  Ireland.* 

The  history  of  this  case  is  briefly  as  follows  :  J.  S — ,  a 
strong,  healthy-looking  lad,  ret.  19  years,  Avas  admitted  to 
the  Ophthalmic  Department  of  the  "  Mater  "  Hospital  on 
November  25th,  1905,  where  he  sought  relief  on  account 
of  failing  sight  in  the  right  eye.  He  first  noticed  the 
defect  of  vision  in  the  month  of  August  preceding  his 
admission  to  hospital.  I  was  unable  to  ascertain  whether 
the  defect  was  limited  to  any  particular  part  of  the  field 
of  vision.  There  were  no  other  subjective  symptoms,  nor 
was  the  eye  ever  altered  in  outward  appearance.  During 
the  last  three  weeks  the  deterioration  of  the  sight  had 
progressed  more  rapidly  than  before. 

On  examination  the  eye  was  normal  as  far  as  external 
appearances  went,  but  vision  was  reduced  to  counting 
lingers  at  1  metre.  The  intra-ocular  tension  was  also 
normal.  The  ophthalmoscope  revealed  the  very  remark- 
able picture  shown  in  the  coloured  sketch  which  I  have 
made  (PI.  IX,  fig.  1),  and  which  represents  the  condition  as 
seen  by  the  inverted  image.  Close  to  the  optic  disc  is  a 
large  spherical  tumour,  the  diameter  of  which  is  about  five 
or  six  times  that  of  a  normal  optic  disc.  This  tumour  is 
situated  at  the  outer  side  of  the  latter  (inverted  image), 
and  its  upper  margin  reaches  a  little  higher  level  than  the 
upper  border  of  the  disc.  It  projects  well  forwards  into 
the  vitreous  humour,  as  indicated  by  the  refraction,  the 
most  prominent  part  being  visible  with  a  +  11  lens,  while 
the  remainder  of  the  fundus  is  emmetropic.  The  colour 
of  the  growth  is  mostly  bluish-white,  but  rather  whiter 
and  more  shiny  than  a  retinal  detachment,  resembling  in 
I  ibices  the  colour  of  connective  tissue  as  seen  in  retinitis 
proliferans.  Above  and  to  the  left  a  portion  of  the 
surface  is  brown,  resembling  the  pigmentation  of  a  sar- 
coma except  that  it  is  rather  more  uniform.  Towards  the 
*  See  these  Transactions  (vol.  ix,  p.  74,  and  vol.  xxiii,  p.  193  . 
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left   also   the  outline   of   the  tumour   is   very  delicate  and 
transparent,  so  that  at  times  it  is  difficult  to  see. 

The  optic  disc  is  indistinct,  swollen,  and  congested,  but 
with  the  exception  of  one  vessel,  which  is  extremely 
dilated,  the  principal  blood-vessels  are  not  engorged.  This 
dilated  vessel,  which  from  its  colour  would  seem  to  be  an 
artery,  after  pursuing  a  very  tortuous  course,  suddenly 
disappears  from  view  by  dipping  into  the  tumour  in  a 
niche-like  depression  on  its  surface.  I  have  never  seen 
such  an  enormous  vessel  in  an  eye  before,  nor,  indeed,  in 
any  ophthalmoscopic  illustrations.  Its  diameter  was  about 
equal  to  a  third  of  that  of  the  optic  disc. 

Another  very  remarkable  appearance,  which  I  was 
unable  to  explain  at  the  time,  is  the  large  hole  or  pit 
situated  at  the  lower  inner  part  of  the  tumour.  The 
retinal  vessels  can  be  seen  running  along  its  walls  previous 
to  their  emergence  from  it.  The  floor  of  this  pit  exhibited 
the  same  red  colour  as  the  fundus  generally,  but  it  was 
slightly  indistinct,  and  it  was  impossible  to  measure  its 
depth  owing  to  the  absence  of  vessels  by  which  to 
estimate  the  refraction.  Towards  the  upper  periphery  there 
is  a  large  detachment  of  the  retina  of  the  ordinary  type. 

Diagnosis. — I  was  very  doubtful  as  to  the  diagnosis, 
but  at  the  same  time  I  was  convinced  that  it  was  not  a 
solid  growth  which  I  had  to  deal  with,  even  though  part 
of  it  was  pigmented.  The  connective-tissue-like  patches, 
the  delicate  margin  to  the  left,  the  general  transparency, 
as  well  as  the  enormous  vessel  and  deep  pit,  are  conditions 
which  I  have  never  seen  in  solid  growths.  The  possibility 
of  its  being  a  cysticercus  did  not  occur  to  me,  for  apart 
from  the  fact  that  a  subretinal  cysticercus  had  never  been 
observed  in  Ireland,  there  was  nothing  very  suggestive  of 
this — no  spontaneous  movements,  no  suggestion  of  a  scolex, 
none  of  the  glittering  reflex  or  iridescence  at  the  edge  of 
the  cyst  which  is  peculiar  to  a  cysticercus.  Further 
having  regard  to  the  size  of  the  cyst,  one  might  have 
expected  to  find  opacities  in  the  vitreous  humour,  whereas, 
it  was  perfectly  clear. 
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The  boy  left  hospital  without  treatment,  but  returned 
two  months  later  saying  that  his  sight  had  become  worse 
and  that  lie  wished  to  have  something  done.  On  examina- 
tion he  could  only  see  the  motion  of  the  hand.  Tension 
was  still  normal,  the  only  change  in  the  fundus  being 
that  it  was  not  quite  so  clear  as  before,  and  that  the  peri- 
pheral detachment  of  the  retina  had  increased  and  was 
now  quite  close  to  the  upper  edge  of  the  cyst,  the  appear- 
ance of  which  was,  in  every  respect,  unaltered.  As  his 
condition  was  getting  worse,  and  as  the  sight  was  hope- 
lessly impaired  and  the  diagnosis  very  doubtful,  it  seemed 
to  me  safer  to  remove  the  eye,  which  was  accordingly 
enucleated. 

Fig.  24. 


Posterior  half  of  eyeball  showing  conical-shaped  detachment  of  the  retina 
above.  To  the  left  of  the  apex  of  the  detachment  is  the  cysticercus 
cyst,  and  to  the  right  the  macula  lutea. 


Macroscopic  appearance. — The  eye  was  opened  after 
fixation  in  formaline,  followed  by  alcohol.  Fig.  24  repre- 
sents the  posterior  half,  the  vitreous  humour  having  been 
carefully  removed.  As  can  be  seen,  the  tumour,  which 
measured  10  mm.  in  diameter  and  had  a  circular  outline, 
was  much  less  prominent  than  one  would  have  imagined 
from  the  ophthalmoscopic  picture.  Instead  of  forming  a 
spherical  projection  it  was  more  or  less  flattened  and  dis- 
coidal  in  shape.      There  was  a  cone-like  detachment  of  the 


PLATE    IX. 

Fig.  1  illustrates  Mr.  L.  Werner's  case  of  Subretinal  Cysti- 
cercus  (p.  193). 

Note  the  enormously  dilated  vessel  apparently  ending  abruptly  in  the 
tumour,  and  below  it  a  large  depression  from  which  retinal  vessels  emerge. 

Fig.  2  illustrates  Dr.  M.  L.  Hepburn's  case  of  Polycoria  asso- 
ciated with  Chronic  Glaucoma  (p.  84). 
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retina,  above  and  fco  the  right,  with  its  apex  at  the  optic 
disc.  The  latter  was  hidden  in  a  depression  close  to  the 
cyst,  and  to  the  right  the  macula  lntea  and  fovea  centralis 
were  well  defined,  while  the  large  vessel  could  be  clearly 
seen,  running  over  the  inner  border  of  the  cyst,  towards 
a  pinkish  area  corresponding'  to  the* position  of  the  hole  or 
pit  previously  mentioned.  This  also,  contrary  to  my 
expectation,  was  only  very  slightly  depressed  below  the 
level  of  the  surface  of  the  cyst.  The  retina  covered  the 
cyst,  and  was  closely  applied  to  it  except  at  the  circum- 
ference, where  it  sloped  away  gradually.  At  the  most 
prominent  part,  disposed  circularly  around  the  pit  and 
under  the  retina,  are  some  pale  yellow  or  bnff-coloured 
patches,  which  correspond  to  the  white  fibrous  areas  seen 
with  the  ophthalmoscope.  The  anterior  half  of  the  eye 
showed  no  abnormality. 

Microscopic  examination. — This  proved  most  interesting 
and  settled  the  question  of  the  diagnosis  indubitably. 
The  tumour  was  found  to  be  a  subretinal,  or  rather,  an 
intra-retinal  encapsnled  cysticercus,  but  the  parasite  had 
escaped  from  the  capsule,  and  its  partly  degenerated 
remains  were  found  between  the  anterior  wall  of  the  cyst 
and  the  retina,  chiefly  at  the  angles  of  junction  of  the 
two.  A  series  of  horizontal  sections  were  made  of  the 
whole  of  the  cyst.  Those  corresponding  to  the  lowest 
and  most  dependent  part  of  the  cyst  show  a  very  delicate, 
thin- walled  cyst  lying  between  the  retina  and  choroid, 
but  having  no  connection  with  either  (PI.  X,  fig.  1). 
It  is,  iii  fact,  separated  from  both  by  a  transparent, 
coagulated  fluid,  which  also  extends  over  a  considerable 
area  round  about  the  cyst  and  under  the  detached  portion 
of  the  retina.  A  similar  clear  coagulum  fills  the  interior 
of  the  cyst,  which  contains  nothing  else.  The  walls  are 
very  thin,  being  only  5  to  G  /u  thick  in  some  places,  and 
arc  composed  of  a  delicate,  richly  cellular  connective 
tissue,  containing  chiefly  small,  round,  and  spindle  cells 
interspersed  with  endothelioid  cells,  having  large,  oval, 
faintly-staining  nuclei,  but  there  is  nothing  to  indicate  the 
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retina]  origin  of  the  cyst  wall.  This,  however,  is  clearly 
demonstrated  by  sections  on  a  higher  level.  In  these  the 
cyst  appears  to  be  adherent  to  the  retina  (PI.  X,  fig.  2)  in 
front,  but  a  closer  examination  shows  that  the  cyst  wall 
is  formed  by  the  retina  itself,  and  originates  in  a  separa- 
tion of  some  of  its  layers,  so  that  the  cyst  is  in  reality  intra- 
retinal.  This  is  made  evident  at  the  angles  of  junction  of 
cyst  and  retina  (PI.  XI,  fig.  5e),  where  the  outer  nuclear 
layer  can  be  seen  to  turn  back  into  the  wall  of  the  cyst, 
and  also  in  sections  on  a  still  higher  level  (PI.  XII,  fig.  7  n) 
in  which  the  posterior  wall  is  visibly  composed  of  the 
external  nuclear  layer  and  external  limiting  membrane. 
Parasitic  remains  are  also  to  be  seen  in  these  sections,  and, 
indeed,  in  almost  all.      They  will  be  referred  to  later  on. 

Coming  now  to  the  level  of  the  pit  or  depression  in  the 
cyst  which  formed  such  a  remarkable  feature  of  the 
ophthalmoscopic  picture,  we  find  a  simple  explanation  of 
the  way  in  which  it  was  brought  about.  A  large  mass  of 
extremely  vascular  granulation  tissue,  now  extends  from  the 
anterior  to  the  posterior  wall  of  the  cyst,  dividing  it  into  two 
unequal  portions,  an  outer,  larger,  and  a  smaller  inner  one 
(PI.  XII,  fig.  7).  In  the  sections  the  whole  of  the  anterior 
surface  looks  flat,  and  there  appears  to  be  little  or  no 
depression  opposite  the  granulation  tissue,  the  anterior 
walls  of  the  two  cavities  being  flush  with  the  surface  of 
the  granulation  mass.  This,  however,  appears  to  be  due 
to  the  fact  that  the  whole  cyst  and  surrounding  retina  has 
become  separated  from  the  choroid  behind,  and  the  cystic 
cavities  are  thus  allowed  to  expand  or  become  displaced 
backwards,  whereas  when  the  cyst  was  lying  in  contact 
with  the  choroid,  and  was  supported  by  it,  the  pressure  from 
behind  caused  it  to  bulge  forwards  round  the  granulation 
mass,  which  thus  came  to  lie  in  a  depression.  The  sketch 
which  I  show  represents  in  a  semi-diagrammatic  manner 
what  I  conceive  to  have  been  the  original  condition  of  affairs. 
Near  the  surface  of  the  granulation  tissue  is  a  horizontal 
layer  of  hyaline  connective  tissue.  The  vascular  supply 
of  this  granulation  tissue  is  derived  from   the    enormously 


PLATE  X. 

Illustrating  Mr.  L.  Werner's  case  of  Subretinal  Cvsticercus 
(p.  193). 

Fig.  1. — Shows  the  lowest  portion  of  the  cyst  which  is  free  from  the 
retina.     C.  Cyst.     R.  Eetina.     Ch.  Choroid,      x  8. 

Fig.  2.— Section  higher  up  than  in  Fig.  1.  Cyst  now  adherent  to  the 
retina,      x   8. 

Fig.  3. — Portion  of  Fig.  2  included  between  lines  marked  "  3,"  magni- 
fied 20  diameters.  P.  Hyaline  cysticercus  remains.  A.  Pigment  mass 
lying  on  wall  of  cyst. 
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Illustrating  Mr.  L.  Werner's  case  of  Subretinal  Cvsticercus 
(p.  193). 

Fig.  4. — Section  on  level  of  optic  nerve  showing  cyst  divided  by  a 
fibrous  band.     P.  Coils  of  dead  cysticercus.      x  8. 

Fig.  5. — Cysticercus  coils  in  the  angle  between  the  retina  and  cyst 
wall.  C.  Cavity  of  cyst.  P.  Cysticercus.  E.  External  nuclear  layer  of 
retina  turning  back  into  the  cyst  wall. 
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PLATE  XII. 

Illustrating  Mr.  L.  Werner's  case  of  Subretinal  Cysticercus 
(p.  193). 

Fig.  6. — Section  on  level  of  upper  edge  of  optic  disc,  showing  granula- 
tion tissue  mass,  T,  dividing  cyst.     Note  the  large  vessel  V.      x   8. 

Fig.  7. — Section  higher  up  than  Fig.  6.  At  N  and  N'  the  external 
nuclear  layers  can  be  seen  passing  into  the  posterior  wall  of  the  cyst, 
x  8. 

Fig.  8. — The  sucker,  marked  S  in  Fig.  7.  Magnified  90  times.  Note 
the  fine  limiting  membrane  at  the  edge  of  the  sucker. 
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dilated  vessel  which  was  visible  with  the  ophthalmo- 
scope. A  transverse  section  of  it  can  be  seen  in  PI.  XII, 
fig.  6,  at  v,  near  the  posterior  wall  of  the  inner  cavity  of 
the  cyst.  In  the  optic  disc  this  vessel  measured  0"27  mm. 
— in  other  words,  something  more  than  a  \  of  a  mm.  in 
diameter.  The  greatest  measurement  of  the  cyst,  which 
is  shown  in  PI.  XII,  fig.  7,  is  7  mm.  At  this  level  also  the 
external  nuclear  layer  and  external  limiting  membrane 
can  be  followed  into  the  posterior  wall  of  the  cyst  at 
x  and  n'. 

In  sections  near  the  upper  edge  of  the  cyst  the 
granulation  tissue  disappears,  so  that  the  cyst  again 
appears  to  contain  only  one  cavity.  The  granulation 
mass,  therefore,  formed  a  pillai--like  structure  in  the 
interior  of  the  cyst,  and  the  cavity  was  disposed  in  a 
circle   around  it. 

Finally,  as  regards  the  parasite  itself,  it  should  be 
stated  at  the  outset  that  no  trace  of  a  tuberculated  caudal 
vesicle  could  be  discovered,  neither  could  I  find  any 
booklets,  although  I  examined  a  large  number  of  sections 
at  many  different  levels. 

The  evidence  of  the  parasitic  nature  of  the  case  con- 
sists in  the  presence  of  more  or  less  degenerated  remains  of 
the  head  and  neck  and  of  a  well-preserved  sucker  (PI.  XII, 
fig.  8).  With  the  exception  of  the  latter  the  remains  of 
the  bladder-worm  lie  altogether  outside  the  cavity  of  the 
cyst.  They  are  found  chiefly  in  the  angles  between  the 
cyst  wall  and  the  retina,  where  they  form  triangular 
clumps  which  are  sometimes  pigmented,  and  also  in  the 
anterior  wall  of  the  cyst.  The  degenerated  portions 
appear  as  homogeneous  hyaline  masses  Avhich  stain  with 
van  Gieson  (PI.  X,  fig.  3  p),  while  the  better  preserved  parts 
consist  of  convolutions  which  exhibit  a  characteristic, 
finely  granular,  or  striated  structure   (PI.  XI,  fig.  5  pp). 

Remark*. — Sub-retinal  cysticerci  as  a  rule  perforate 
the  retina  and  enter  the  vitreous  humour.  In  the  rarer 
cases  in  which  they  become  encapsuled  under  the 
retina    the    capsule    is    composed    of    granulation    tissue, 
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the  result  of  the  reaction  set  up  by  the  parasite.  In  my 
case  the  capsule  was  formed  by  a  separation  of  the 
retinal  layers,  and  the  animal  was  therefore  situated 
originally  in  the  retina  itself.  This  is  an  unusual 
position,  for  in  the  twenty-nine  cases  of  intra-ocular 
cysticercus  collected  by  Kraemer,  which  were  examined 
anatomically  or  microscopically,  only  three  were  intra- 
retinal.  Encapsulation    does    not    necessarily    involve 

the  death  of  the  animal,  which  on  the  contrary 
may  live  and  even  escape  from  the  capsule  to  resume 
its  wandering  movements.  In  the  present  instance 
the  worm  succeeded  in  escaping  from  its  capsule,  but 
was  evidently  unable  to  push  its  way  through  the 
anterior  layers  of  the  retina,  in  which  it  became 
imprisoned  and  died,  before  it  could  give  rise  to 
any  of  the  usual  inflammatory  changes.  For  the 
granulation  tissue  present  was  confined  to  a  very  limited 
portion  of  the  interior  of  the  capsule.  Moreover,  the 
latter  contained  no  traces  of  parasitic  remains,  and  must 
therefore  be  regarded  as  an  effort  of  nature  to  close  up 
the  cavity. 

With  regard  to  the  diagnosis  of  encapsuled  cysticercus, 
Salzmann*  says  :  "  When  a  subretinal  cysticercus  becomes 
encapsuled  it  is  rarely  possible  to  observe  this  capsule 
with  the  ophthalmoscope.  When  visible  it  is  opaque  and 
of  a  yellowish  colour,  occasionally  presenting  a  silky  sheen 
at  certain  points.  The  capsule  is  rarely  developed  to  such 
an  extent  as  to  simulate  an  intra-ocular  tumour.  In  most 
cases  of  this  kind  the  inflammation  in  the  anterior 
segment  is  so  far  advanced  that  ophthalmoscopic  examina- 
tion is  impossible."  According  to  the  same  authort 
"  Great  caution  should  be  exercised  in  asserting  the  death 
of  a  cysticercus,"  and  he  furthermore  states,  that  "  as  long 
as  the  pupil  permits  the  passage  of  light  the  cysticercus 
is    certainly    alive    and     will     sooner  or    later  resume   its 

*  Yon  Graefe  und  Saemisch,  Handbuch  der  Ge&amt.  Augenheilk.,  2nd 
edition,  Kami  x,  chap,  xviii,  p.  147. 

f  Norris  and  Oliver,  System  of  Diseases  of  the  Eye,  vol.  iv.  p.  853. 
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movements."  In  the  case  which  I  have  described  not  only 
was  the  pupil  pervious  to  light  but  the  fundus  was 
absolutely  clear  in  spite  of  the  death  of  the  cysticercus, 
so  that  the  last  statement  is  not  to  be  taken  as  universally 
true. 

In  the  degenerated  condition  in  which  the  parasite 
existed  it  would  be  impossible  to  say  whether  the 
cysticercus  was  that  of  the  Taenia  -solium  or  of  the  Taenia 
mediocanellata.  The  absence  of  hooklets  would  point  to 
the  latter,  but  the  fact  that  none  were  found,  although  a 
large  number  of  sections  from  different  parts  of  the  cyst 
were  examined,  is  not  a  conclusive  proof  of  their  absence, 
for  they  may  have  become  detached  after  the  death  of  the 
animal,  and  it  would  then  require  an  examination  of  serial 
sections  of  the  whole  eye  to  negative  their  existence. 
However,  apart  from  this,  only  a  single  example  of  the 
cystic  stage  of  the  Taenia  mediocanellata  has  been  described 
as  occurring  in  the  eye*  so  that  it  is  more  than  probable 
that  the  parasite  in  this  case  was  the  Gysticefcus  cellulosae 
or  bladder-worm  of  the  Taenia  solium. 

Postscript. — I  am  indebted  to  Professor  O'Sullivan  and 
Dr.  \Vigham,  of  the  Pathological  School,  Dublin  University, 
who  kindly  took  some  of  the  low  power  micro-photographs 
for  me. 
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(June  13///,  1907.) 
*  Pergens,  Klin.  Monatsbl.,  1896,  p.  343. 
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Professor  Sattler  said  lie  had  seen  cases  of  cysticercus, 
some  in  Vienna,  some  in  Prague,  and  others  in  Saxony.  He 
had  extracted  two  from  the  vitreous,  one  from  behind  the 
retina  and  one  from  the  posterior  chamber.  The  diagnosis 
of  cysticercus  in  vitreous  was  easily  made,  and  there  could 
also  be  no  doubt  that  the  detachment  of  the  retina  was  due 
to  the  cysticercus  behind  it.  If  one  was  quite  sure  where 
to  make  the  incision  in  the  sclerotic  there  was  not  much 
difficulty  in  getting  it  out.  He  had  some  specimens  in 
which  the  cysticercus  was  still  kept,  with  the  head  pro- 
truding out  of  the  bladder.  He  had  three  preparations, 
similar  to  those  shown,  in  eyes  which  were  enucleated  with 
the  diagnosis  of  choroidal  tumour.  In  two  cases  he  ob- 
tained sections  going  through  the  vesicle  and  through  the 
body  of  the  cysticercus  ;  he  regretted  he  had  not  brought 
them  with  him  to  show.  There  were  not  any  very  severe 
signs  of  inflammation  in  the  choroid.  The  observations 
were  between  the  years  1874  and  1897,  since  which  latter 
year  he  had  not  seen  a  case  of  cysticercus  of  the  eye, 
either  clinically  or  as  an  anatomical  preparation.  Thi^ee 
years  ago  their  well  known  pathological  anatomist,  Professor 
Marchand,  showed  at  the  Medical  Society  two  cases  of 
cysticercus  in  the  brain.  The  condition  had  not  entirely 
disappeared  from  Germany,  but  was  now  very  rare. 
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XI.  CONGENITAL  CONDITIONS. 

I.    Adhesion  of  a    'persistent    ptt/pillary    membrane    to    the 

cornea  in  the  eye  of  a  cat. 

By  E.  Treacher   Collins. 
(With  Plates  XIII,  XIY,  XV.) 

Adhesion  to  the  hack  of  the  cornea  of  a  piece  of  per- 
sistent pupillary  membrane  has  been  observed  several 
times  clinically.  Cases  have  been  described  by  Beck  (1) 
(1838),  Samelsohn  (2)  (1880),  Makrocki  (3)  (1885),  Zirm  (4) 
(1890),  Vossius  (5)  (1893),  and  others.  In  our  Transactions 
there  is  an  excellent  picture  showing  the  appearances  of 
this  condition  in  a  case  recorded  by  Silcock  (vol.  xv,  1895). 

So  far  as  the  writer  knows  there  are  only  four  cases  in 
which  a  microscopical  examination  of  the  condition  has 
been  reported  :  by  Wintersteiner  (6)  in  1893,  by  the 
writer  in  1894  (7),  by  von  Hippel  in  1905  (8),  and  in  the 
same  year  by  A.  J.  Ballantyne,  who  met  with  it  in  a 
foetus  which  was  removed  post-mortem  from  the  uterus, 
and  who  read  a  paper  before  this  Society  in  which  he 
discussed    the    whole   subject   very  fully   (vol.  xxv,  1905). 

There  has  been  considerable  difference  of  opinion  as  to 
the  causation  of  these  adhesions,  and  there  is  still  some 
uncertainty  as  to  whether  it  is  the  same  in  all  cases.  The 
record  of  the  following'  case,  in  which  the  adhesion  was 
met  with  in  a  cat's  eye,  may  help  to  elucidate  this  matter. 

A  cat  about  a  year  old  was  found  to  have  on  the 
posterior  surface  of  the  cornea  in  its  right  eye,  at  about 
the  centre  of  the  line  of  junction  of  its  upper  and  middle 
thirds,  a  small,  irregularly  circular,  pigmented  patch. 
Proceeding  backwards  from  this  pigmented  patch,  across 
the  anterior  chamber  to  the  anterior  surface  of  the  iris, 
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were  a  number  (fifteen  to  twenty)  of  delicate  thread-like 
attachments.  They  varied  considerably  in  thickness  ;  some 
were  so  delicate  that  they  could  hardly  be  seen  without 
magnification,  others  were  much  stouter  and  were  pig- 
mented like  the  iris,  showing  also  in  places  ji  reddish  line, 
suggesting  that  they  contained  blood-vessels.  The  position 
where  they  joined  the  iris  corresponded  to  its  small  circle, 
a  little  distance  external  to  the  pupillary  border.  Some 
of  them  seemed  to  be  prolongations  forwards  of  the  teeth- 
like  processes  forming  the  notched  margin  of  the  small 
circle.  Many  of  the  fibres  started  from  the  iris  by  several 
roots  which  united  to  form  one.  Some  just  previous  to 
joining  the  cornea  split  up  into  several  finer  filaments.  In 
all  other  respects  the  eye  appeared  normal. 

The  cat  was  killed  with  chloroform  ;  the  right  eyeball 
was  removed  and  hardened  in  formol.  Afterwards  it  was 
frozen  and  divided  into  two  by  an  antero-posterior  vertical 
section.  The  section  passed  through  the  pigmented  patch 
behind  the  cornea,  some  of  the  filaments  uniting  it  to  the 
iris  being  in  one  half  and  some  in  the  other.  The  front 
part  of  one  lialf  was  embedded  in  celloidin  and  cut  into 
microscopical  sections ;  the  other  half  was  embedded  in 
glycerine  jelly  and  preserved  as  a  macroscopical  specimen 
(PI.  XIII,  fig.  1). 

Microscopical  examination. — Sections  have  been  obtained 
of  the  filaments  passing  between  the  iris  and  cornea  in  the 
whole  of  their  course,  but  no  individual  section  shows  a  fila- 
ment continuous  all  the  way  between  these  two  structures. 

The  filaments  start  from  the  anterior  surface  of  the  iris 
a  shoi't  distance  from  its  pupillary  margin  and  arc 
composed  of  narrow  bands  of  tissue  having  the  same 
characteristics  as  its  stroma,  of  which  they  appear  to  be 
prolongations  forwards  (PI.  XIII,  fig.  2).  Their  external 
surface  is  covered,  like  the  external  surface  of  the  iris,  by 
a  layer  of  exceedingly  flattened  endothelial  cells.  They 
contain  well-developed  blood-vessels,  the  lumina  of  which 
are  patent,  but  their  main  substance  is  a  tissue  like  the 
-t  rouia  of  the  iris,  consisting  of  pigmented  and  unpigmented 


PLATE   XIII. 

Illustrates  Mr.  E.  Treacher  Collius's  paper  on  Adhesion  of  a  Per- 
sistent Pupillary  Membrane  to  the  Cornea  in  the  Eye  of  a 
Cat  (p.  203). 

Fig.  1. — Showing  the  lateral  half  of  a  cat's  eye  from  which  the  lens 
has  been  removed.  Persistent  tags  of  the  pupillary  membrane  stretch 
from  the  anterior  surface  of  the  iris  to  the  back  of  the  cornea. 

Fig.  2  shows  the  microscopical  appearances  of  a  section  through  the 
pupillary  border  of  the  iris,  with  a  tag  of  pupillary  membrane  starting 
from  its  anterior  surface. 

From  a  photograph  by  Mr.  E.  Collier  Green. 
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PLATE   XIV. 

Illustrates  Mr.  E.  Treacher  Collins's  paper  ou  Adhesion  of  a  Per- 
sistent Pupillary  Membrane  to  the  Cornea  in  the  Eye  of  a 
Cat  (p.  203). 

From  photomicrographs  by  Mr.  E.  Collier  Green. 

Fig.  3  shows  a  section  through  the  cornea,  with  the  plaque  of  pigment 
tissue  adherent  to  its  posterior  surface,  and  the  anterior  termination  of 
one  of  the  tags  of  pupillary  membrane. 

Fig.  4  shows  a  section  through  the  posterior  part  of  the  cornea,  with 
the  pigmented  tissue  adherent  to  it.  In  the  gap  in  the  centre  of  the 
pigmented  tissue  Descemet's  membrane  is  present. 
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PLATE   XV. 

Illustrates  Mr.  E.  Treacher  Collins's  paper  on  Adhesion  of  a  Per- 
sistent Pupillary  Membrane  to  the  Cornea  in  the  Eye  of  a 
Cat  (p.  203). 

From  photomicrographs  by  Mr.  E.  Collier  G-reen. 

Fig.  5  shows  a  section  through  the  posterior  part  of  the  cornea  and  the 
way  in  which  Descemet's  membrane  terminates  at  the  margin  of  the 
pigmented  tissue. 

Fig.  6  shows  a  bleached  section  of  the  pigmented  tissue  on  the  posterior 
surface  of  the  cornea  and  the  way  in  which  it  replaces  Descemet's  mem- 
brane, and  is  directly  continuous  with  the  substantia  propria. 
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cells,  the  former  predominating  in  number  and  containing 
a  quantity  of  fawn-coloured  pigment. 

The  tissue  of  the  filaments  presents  the  above  charac- 
teristics throughout  their  whole  course  ;  they  do  not  show, 
nor  does  the  iris  from  which  they  spring  show,  any  round- 
cell  infiltration  or  anything  suggestive  of  the  remains  of 
past  inflammatory  infiltration.  After  starting  from  the 
iris  a  filament  is  seen  to  gradually  taper  off  and  become 
narrower  in  its  passage  across  the  anterior  chamber;  it 
widens  out  again,  however,  on  approaching  its  union  with 
the  posterior  surface  of  the  cornea. 

Where  the  filaments  join  the  cornea  is  a  plaque  of 
densely  pigmented  tissue,  more  deeply  pigmented  than 
that  which  composes  the  filaments  themselves.  It  extends 
over  an  area  on  the  back  of  the  cornea  more  extensive 
than  that  occupied  by  the  mere  insertion  of  the  filaments 
(PI.  XIV,  fig-.  3).  The  pigment  in  it  is  darker  than  that 
in  the  stroma  of  the  iris,  but  not  so  dark  as  that  in  the 
epithelium  on  the  posterior  surface  of  that  structure.  In 
sections,  from  which  the  pigment  has  been  removed  by 
bleaching,  the  tissue  on  the  back  of  the  cornea  is  ^ven  to  be 
composed  of  closely-packed  small  spindle-shaped  cells,  and 
to  contain  blood-vessels  with  well  formed  walls  and  lumen 
(PI.  XV,  fig.  G).  Where  this  tissue  is  present  Descemet's 
membrane  is  absent — it  seems  to  replace  it  (PI.  XV,  fig.  5). 
One  section  shows  a  break  in  the  continuity  of  the  pigmented 
tissue.  The  gap  where  this  break  occurs  is  filled  with  a 
piece  of  well-developed  Descemet's  membrane,  having  the 
usual  hyaline  layer  and  single  row  of  endothelial  cells  lining 
it  (PI.  XIV,  fig.  4) . 

At  the  inner  border  of  the  patch  where  one  of  the 
filaments  joins  it  Descemet's  membrane  is  continued  for  a 
short  distance  on  the  side  of  the  filament  and  then  ceases. 
The  endothelium  lining  the  hyaline  membrane  of  Descemet 
seems  to  be  in  continuity  with  the  endothelium  on  the 
surface  of  the  filament  ;  the  cells  of  the  latter  are, 
however,  more  flattened  and  less  easily  distinguishable 
than  those  of  the  former. 
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At  the  outer  border  of  the  pigmented  patch,  where  the 
hyaline  layer  of  Descemet's  membrane  ends,  the  spindle- 
shaped  cells  begin;  this  is  well  shown  in  the  bleached 
sections  (PI.  XV,  fig.  6).  Some  very  flattened  endothelial 
cells,  apparently  continuous  with  the  endothelium  of  Uesce- 
met's membrane,  can  be  made  out  on  the  posterior  surface 
of  the  patch  of  spindle  cells,  that  towards  the  anterior 
chamber.  At  its  anterior  surface  the  pigmented  tissue  is  in 
direct  continuity  with  the  laminated  fibrous  tissue  of  the 
substantia  propria  of  the  cornea.  This  latter  presents  its 
normal  characteristics,  as  also  does  Bowman's  membrane 
and  the  surface  epithelium.  Nowhere  do  any  of  these 
structures  show  the  least  irregularity  in  their  arrangement 
or  the  least  sign  of  past  or  present  inflammatory  infiltration. 

In  this  case  the  appearance  of  the  filaments  passing 
between  the  cornea  and  the  iris,  together  with  their  position 
and  manner  of  attachment  to  the  latter,  leave  no  doubt 
that  they  must  be  portions  of  the  pupillary  membrane 
which      have      failed      to      disappear.  Blood-channels, 

moreover,  have  remained  patent  in  the  filaments  with  blood 
circulating  through  them.  In  this  respect  the  case  differs 
from  nearly  all  those  of  a  similar  description  previously 
recorded ;  persistent  filaments  are  generally  avascular. 
In  a  case  recently  recorded  by  von  Hippel  which  was 
examined  microscopically  a  blood-vessel  in  the  adherent 
membrane  was  met  with. 

The  pigmentation  of  the  patch  at  the  back  of  the  cornea 
in  which  the  filaments  terminate  is  also  an  exceptional 
feature.  A  deep  grey  opacity  in  the  posterior  part  of  the 
cornea  at  the  point  of  adhesion  has  been  mentioned  in 
several  cases,  but  not  a  pigmented  area. 

It  is  conceivable  that  an  adhesion  of  the  pupillary 
membrane  to  the  back  of  the  cornea  might  occur  in  one  of 
two  ways  :  (a)  The  result  of  inflammation ;  (b)  the  result 
of  faulty  development.  In  several  of  the  cases  recorded 
there  is  clinical  evidence  which  is  in  favour  of  the  adhesion 
in  them  being    inflammatory    in    origin.       There    has    in 
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several  been  a  history  of  ophthalmia  neonatorum  and  a 
corneal  leucoma  was  present  in  some.  In  a  case  recorded 
by  Wintersteiner  there  is  pathological  evidence  of  the 
inflammatory  origin,  for  microscopical  examination  showed 
the  fresh  corneal  cicatrix  of  a  perforating  ulcer  to  which 
the  pupillary  membrane  was  attached. 

In  1894  the  writer  published  the  description  of  an  eye 
enucleated  from  an  infant,  set.  3  months,  in  which  a 
definite  piece  of  pupillary  membrane  was  found  micro- 
scopically to  be  adherent  to  the  posterior  surface  of  an 
otherwise  perfectly  healthy  cornea.  The  endothelium 
lining  Descemet's  membrane  was  absent  at  the  seat  of  the 
adhesion  ;  its  hyaline  layer  was  normal  in  appearance  as 
also  was  the  substantia  propria,  Bowman's  membrane,  and 
the  anterior  epithelium.  The  eye  presented  other  con- 
genital abnormalities :  a  persistent  and  patent  hyaloid 
artery  and  a  mass  of  fibro-cellular  tissue  behind  the  lens 
(atypically  developed  vitreous)  in  which  the  hyaloid  artery 
broke  up.  It  was  this  latter  which  clinically  gave  rise  to 
a  light  reflex  simulating  glioma  of  the  retina  and  led  to 
the  removal  of  the  eye. 

The  case  recorded  by  Ballantyne  was  similar  to  the 
above,  in  that  microscopically  an  adhesion  was  found  of  a 
definite  pupillary  membrane  to  a  cornea  which  presented 
nothing  abnormal  except  a  defect  in  the  endothelium  of 
Descemet's  membrane  where  the  two  were  united.  The 
vitreous  in  this  eye  also  contained  portions  of  apparently 
patent  blood-vessels. 

Von  Hippel  has  described  the  microscopical  appearances 
of  an  adhesion  between  the  pupillary  membrane  and  the 
cornea  in  a  three  day  old,  not  prematurely  born,  child.  It 
had  also  double  microphthalmos,  coloboma,  partial 
irideremia,  cataract,  hare  lip,  cleft  palate,  polydactylism, 
and  a  congenital  defect  of  the  skull. 

Except  at  the  seat  of  union  of  the  membrane  the 
appearances  of  the  cornea  were  perfectly  normal,  and 
there  was  nothing  pointing  to  previous  perforation.  At 
tlic  seat  of  union   the  fibrous   lamellae   of  the   cornea   were 
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bent  slightly  outwards,  being  concave  backwards.  They 
gradually  merged  into  the  tissue  of  the  adherent  mem- 
brane, there  being  no  sharp  division,  only  a  gradual 
increase  in  the  number  of  the  nuclei.  Descemet's  mem- 
brane and  its  lining  endothelium  were  there  absent,  the 
hyaline  membrane  apparently  terminating  in  a  point. 

In  the  direct  union  of  the  substantia  propria  of  the  cornea 
and  the  pupillary  membrane,  and  in  the  presence  of  a  gap 
in  Descemet's  membrane,  this  case,  it  will  be  seen,  resembles 
the  condition  found  in  the  cat's  eye  described  in  this  paper. 

The  cases,  then,  of  adhesion  of  the  pupillary  membrane 
to  the  cornea  which  have  been  examined  microscopically 
may  be  divided  into  three  classes  : 

(1)  A  cicatrix  of  a  perforating  ulcer  of  the  cornea  with 
the  pupillary  membrane  attached  to  the  scar  (Winter- 
steiner). 

(2)  A  cornea  in  all  respects  normal  except  for  a  defect 
in  the  endothelium  on  its  posterior  surface  at  the  seat  of 
attachment  of  the  pupillary  membrane  (Collins  (1),  Ballan- 
tyne). 

(3)  A  cornea  in  all  respects  normal  except  for  an 
absence  of  Descemet's  membrane  and  its  lining  endothelium 
at  the  position  where  the  substantia  propria  and  the  pupil- 
lary membrane  become  blended   (von   Hippel,  Collins  (2)). 

The  explanation  which  Ballantyne  offers  for  the  con- 
dition found  in  his  case  is  :  "  That  at  some  period  of  foetal 
life,  while  iris  and  pupillary  membrane  were  still  closely 
applied  to  the  cornea,  an  inflammatory  process  occurred 
involving  the  structures  forming  the  walls  of  the  anterior 
chamber  and  leading  to  destruction,  at  certain  points,  of 
the  endothelium.  As  a  result  the  iris  and  pupillary 
membrane  came  into  direct  contact  with  the  denuded 
Descemet's  membrane,  and  'soldering'  or  'glueing'  to- 
gether of  these  'structures  took  place.  There  was  no 
permanent  new  formation  of  tissue,  the  inflammatory 
process   undergoing   complete   resolution." 

He  thinks  also  a  similar  explanation  more  applicable 
to  the  case    previously  recorded   by  the    writer,   than   the 
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view  which  the  latter  put  forward  of  the  union  being- 
due  to  a  failure  in  the  separation  of  two  structures  de- 
veloped from  the  same  mesoblast,  namely,  the  cornea  and 
the  pupillary  membrane.  He  says  that  under  such  circum- 
stances "  an  imperfect  differentiation  of  the  two  tissues  " 
would  be  expected,  and  that  Descemet's  membrane  would 
show  a  defect  at  the  spot  where  cleavage  had  failed  to 
occur. 

What  von  Hippel  says,  in  discussing  the  cause  of  the 
adhesion  in  his  case,  applies  equally  well  to  the  one  recorded 
iu  this  paper. 

A  previous  perforation  of  the  cornea,  he  writes,  is  out 
of  the  question,  unless  one  assumes  complete  healing  of 
such  a  perforation  even  in  the  anatomical  sense  of  the 
word.  A  simple  agglutination  caused  by  a  defect  in  the 
endothelium  does  not  furnish  a  sufficient  explanation,  as 
there  is  an  organic  connection  between  the  membrane  and 
substantia  propria  of  the  cornea.  There  remains  as  a 
possible  inflammatory  origin  the  occurrence  of  a  small, 
deep,  internal  ulcer  of  the  cornea  into  which  the  membrane 
might  have  healed.  Such  an  explanation,  von  Hippel 
says,  is  exceedingly  improbable,  as  no  other  traces  of  any 
such  inflammation  can  be  found  in  the  eye,  whereas  there 
are  several  abnormalities  of  formation  present,  the  non- 
inflammatory character  of  which  is  absolutely  certain. 

Finally,  he  says  :  "  I  can,  therefore,  draw  the  conclu- 
sion that  in  this  particular  case  it  has  been  proved,  almost 
with  complete  certainty,  that  a  connection  between  cornea 
and  membrana  pupillaris  persistans  can  be  caused  by  the 
fact  that  a  separation  has  not  taken  place." 

In  the  study  of  the  different  changes  found  in  these 
cases,  the  writer  thinks  it  will  be  of  interest  to  recall  a 
few  points  in  the  development  of  the  parts  in  question."* 

In  sections  which  he  has   of   the  eyes  of  foetal  mice  ho 

finds  that  after  the  lens  vesicle  has  become  separated  from 

the  surface  epiblast  the  space  between  the   two  structures 

*  "  The  Development  of  the  Posterior  Elastic  Lamina  of  the  Cornea," 

E.  Treacher  Collins,  Roy.  Lond.  Ophth.  H<isj>.  Rep.,  vol.  xiv,  p.  305. 

vol.  xxvii.  14 
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is  at  one  stage  filled  by  undifferentiated,  round,  mesoblastic 

cells,  and  that  there  is  bo  vestige  amongst  them  of  any 
hyaline  membrane.  In  sections  of  the  eye  of  a  human 
foetus  of  between  the  first  and  second  month  he  is  able  to 
detect  in  this  mesoblastic  tissue  an  exceedingly  thin  hyaline 
layer — the  commencement  of  Descemet's  membrane.  It 
divides  the  mesoblastic  tissue  between  the  lens  and  the 
surface  epithelium  into  two  parts  :  from  the  anterior,  which 
consists  of  somewhat  elongated  cells,  is  developed  the  sub- 
stantia propria  of  the  cornea  ;  from  the  posterior,  which 
(•(insists  of  rounder  cells,  is  subsequently  differentiated  the 
endothelium  of  Descemet's  membrane  and  the  anterior 
fibro-vascular  sheath  of  the  lens  or  the  pupillary  membrane. 

If  an  arrest  of  development  occurred  in  the  formation 
of  a  portion  of  the  hyaline  layer  and  in  the  differentiation 
of  the  mesoblastic  tissue  between  the  lens  and  surface 
epithelium  into  two  parts,  a  defect  in  Descemet's  mem- 
brane and  a  union  of  the  substantia  propria  of  the  cornea 
and  the  pupillary  membrane  would  be  brought  about, 
such  as  is  met  with  in  von  Hippel's  case  and  the  one 
recorded  in  this  paper. 

If  an  arrest  of  development  occurred  in  the  differentia- 
tion into  endothelium  and  pupillary  membrane  of  the 
mesoblastic  tissue  posterior  to  the  hyaline  layer,  an 
absence  of  endothelium  and  a  direct  union  of  tissue  like 
the  pupillary  membrane  to  the  hyaline  Descemet's  mem- 
brane would  be  occasioned,  similar  to  that  met  with  in  the 
first  case  described  by  the  writer  and  in  Ballantyne's 
case. 

In  the  absence  of  all  microscopical  signs  of  past  or 
present  inflammatory  changes  in  an  eye,  and  in  the 
nresence  of  other  congenital  malformations  (such  as  the 
persistence  of  the  hyaloid  artery)  which  can  certainly 
not  be  inflammatory  in  origin,  the  balance  of  evidence 
seems  to  the  writer  to  be  strongly  in  favour  of  an  arrest 
of  development  being  the  cause  of  the  adhesion,  rather 
than  inflammation. 

He  thinks,  moreover,  that  the  two  cases  which  he   has 
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examined  afford   excellent  examples  of  arrest  of  develop- 
ment at  two  different  stages,  as  above  described. 
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{Read  December  13//;,  1906.) 


2.   yl  case   of  oxycephaly. 

By  George   Coats. 


Fred.  R — ,  aet.  8  years,  came  to  the  Great  Northern 
Central  Hospital  on  February  21st,  1907,  on  account  of  an 
error  of  refraction.  He  shows  the  deformity  of  the  head 
known  as  oxycephaly,  or  tower-skull.  The  face  is  broad 
and  flat,  and  very  wide  between  the  zygomatic  prominences. 
From  this  point  the  lateral  aspects  of  the  cranium  taper 
rapidly  to  a  somewhat  rounded  apex  in  the  frontal  region. 
The  skull  is  compressed  from  before  backwards,  and  the 
forehead  is  very  high  and  flat.  The  tapering  in  front  is 
not  bounded  by  straight  lines ;  the  vertex  rises  as  a 
rounded  boss,  bordered  by  lateral  grooves.  In  conse- 
quence of  the  presence  of  these  grooves  the  lateral  parts 
of  the  superciliary  eminences  are  flattened,  and  a  broad 
ridge  is  formed  in  the  median  line  of  the  forehead.  The 
posterior    limit    of   the    boss   is   about   the    region   of   the 
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junction  of  the  coronal  and  sagittal  sutures  (bregma). 
From  this  point  a  ridge  runs  backwards  in  the  position  of 
the  sagittal  suture.  The  posterior  aspect  of  the  skull 
presents  a  flat,  instead  of  a  rounded,  surface.  The  mastoid 
regions  are  prominent. 

The  measurements  of  the  head  are  as  follows  :  Greatest 
antero-posterior  diameter,  167  cm.  On  occount  of  the 
flattening  of  the  back   of  the  skull  this  is  practically  the 

Fig.  it.. 


F.  R — ,  set.  8  years.  Antero-posterior  cyrtometer  tracing.  Note 
the  high  and  very  vertical  forehead  ;  the  prominent  boss  in 
front ;  the  flattening  of  the  posterior  surface  of  the  skull ;  the 
relatively  short  antero-posterior  diameter.  Compare  with  dotted 
tracing  of  a  normal  slightly  brachycephalic  head  from  a  lad,  jet. 
16  years  ;  cephalic  index  81. 

same  as  the  measurement  from  glabella  to  external 
occipital  protuberance.  Greatest  transverse  diameter, 
14*5  cm.  ;  bizygomatic  diameter  of  face,  13*4  cm. ;  glabella 
to  summit  of  boss,  9-8  cm. ;  greatest  circumference, 
47'5   cm. ;    interpupillary   distance,  5*8   cm. 

100  x  breadth 

The  cephalic   index    ( ; p; )    is  therefore  86  6, 

1  v         length         ' 
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and  the  skull  is  highly  brachy cephalic.  The  form  of 
skull  as  compared  with  a  normal  moderately  brachy  - 
cephalic  cranium  (cephalic  index  81)  is  shown  in  the 
accompanying   diagrams.       The  lines  cannot  be   used  for 


Fig.  26. 


comparative  measurements  as  the  normal  skull  is  from   a 
lad  of  sixteen. 

The  patient's  refraction  is  : 

+8                                      I +  10 
R. +10  L. +  12 


With  correction  of  the  focus  vision  cannot  be  raised  above 
R.  -j^-,  L.  -2&4-.  There  is  no  true  exophthalmos,  though 
the  eyes  appear  slightly  prominent  in  consequence  of  the 
flattening    of    the    superciliary    ridges.        The    palpebral 
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fissure  is  of  normal  width.  There  is  no  strabismus,  no 
nystagmus,  no  limitation  of  movement.  Considering  the 
high  hypermeti'opia  there  is  possibly  slight  pallor  of  the 
temporal  half  of  the  right  disc,  but  this  is  doubtful.  The 
vessels  are  tortuous,  probably  in  consequence  of  the 
hypermetropia.      There  is  no   disease  of  the  retina.      The 

Fig.  27. 


media  are  clear  and  the   fields  of  vision  full:       The  pupils 
are  active  and  equal. 

The  mother  is  positive  that  the  deformity  was  present — 
if  anything  more  marked  than  now — at  birth.  The 
deformity  has  certainly  not  increased.  Labour  was  pro- 
longed, but  otherwise  normal.  There  is  a  very  vague 
history  of  slight  convulsive  seizures  during  the  first  six 
weeks  of  life,  none  since.  His  teeth  appeared  at  the 
usual  time,  and  he  walked  at  sixteen  months.    There  have 
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never  been,  nor  are  there   now,  signs  of   rickets.      He  has 

always  been  quite  intelligent,  and  during  examination 
responded  to  all  tests  very  creditably  for  his  age.  lie 
has  had  no  serious  illnesses.  Since  going  to  school  he  has 
occasionally  suffered  from  severe  headaches,  probably  due 
to  his  hyperinetropia.      The  knee-jerks  are  normal. 

The  mother  knows  of  no  similar  deformity  in  any  of  the 
boy's  relations.  He  is  the  sixth  child  out  of  nine,  and 
there  have  been  two  miscarriages,  one  before  he  was 
born,  and  one  before  the  birth  of  the  ninth.  The  first  and 
third  children  had  slight  rickets.  Cue  older  brother 
(seen)  has  hypermetropia  of  +  7  D.,  without  oxycephaly  or 
fundus  abnormality. 


3.    Oxycephaly  {moderate  case). 
By  Leslie  Paton. 

Eleanor  H — ,  set.  12, h  years,  attended  St.  Mary's 
Hospital  in  June,  1906.  She  then  gave  a  history  of  an 
outward  squint  which  had  been  noticed  for  some  time,  but 
which  had  become  more  marked  in  the  preceding  months. 
She  was  suffering  from  intense  headaches,  and  her  sight 
had  become  very  much  worse  in  the  preceding  six  months. 
Her  visual  acuity  at  that  time  was  less  than  ^-0. 

Condition,  June,  1906. — Examination  of  the  skull  shows 
a  moderate  amount  of  tower  skull.  The  face  is  long  and 
narrow.  The  nose  has  a  broad  bridge  and  descends 
straight  from  the  forehead.  The  eyes  are  divergent  and 
slightly  prominent.  There  is  no  nystagmus  either  in  the 
primary  position  or  on  deviation  of  the  eyes.  Discs  are 
very  pale,  with  a  bluish-white  opaque  tint,  and  the  lamina 
cribrosa  is  not  visible.  The  edges  are  clearly  marked,  but 
the  disturbance  of  the  choroidal  pigment  gives  a  somewhat 
eroded  appearance.  The  vessels  are  normal  in  calibre; 
possibly  the  arteries  show  slight  thickening. 


216  CONGENITAL    CONDITIONS. 

Under  treatment  with  potassium  iodide  her  sight  im- 
proved, and  by  August  14th  she  could  read,  R.  E.  =  -^, 
L.  E.  -3-,.-,  and  the  headaches  were  relieved. 

March  12th;  1907. — During  last  fortnight  she  has  again 

been   suffering    from   headache,  which   is  Avorse   over  the 

left  eye.      Her  vision  is  not  so  good  as  it  was,  though  the 

child    herself   thinks   it  has  been   better   in  the   interval. 

The  squint  is  said  to  vary  in  degree. 

+  -5  D.  sph.  (. 

Visual  acuity  :    R.  E.  - — =— =: ; ^o  =  -3-4. 

J  +    1  D.  cyl  ax.  70         z 

\ 

L.  E.  =  ^(j,  not  improved. 
Reference  to  Patry's   monograph  will  show  the  marked 
facial  resemblance  between  this  case  and  the  slighter  cases 
of  oxycephaly  there  illustrated. 

(Card  specimen.      March  14t1i,  1907.) 
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1.  Retinitis  pigmentosa  occur  ring  in  several  members  of  a 

family. 

By  Simeon  Snell. 

A.  B — ,  ret.  45  years,  presented  himself  among1  my  out- 
patients at  the  Royal  Infirmary,  Sheffield,  on  November 
20th,  1906,  complaining  of  his  sight  being  very  defective, 
especially  at  night.  Examination  disclosed  marked  retinitis 
pigmentosa,  with  waxy-looking  optic  papilla?.  Vision  in 
right  eye  =  -^q,  and  in  the  left,  -£q}  and  the  field  of  vision 
in  each  eye  was  reduced  to  a  very  small  area,  being  little 
more  than  the  fixation  point.  As  he  appeared  to  be  quite 
conversant  as  to  other  members  of  his  family  being- 
affected  in  a  similar  manner,  he  was  made  an  in-patient  to 
permit  of  a  careful  inquiry  being  made  into  the  matter. 
Mr.  L.  Daft,  my  house  surgeon,  was  able  to  obtain  from 
him  the  facts  which  are  given  in  the  chart  which  is  here 
printed. 

It  appears  that  the  first  ancestor  who  was  affected  was 
his  grandfather.  The  patient  has  kindly  made  inquiries 
among  his  relatives  and  can  obtain  no  information  of  any 
earlier  ancestor  than  this  having  been  affected. 

It  will  be  noticed  that  commencing  with  the  patient's 
grandfather,  the  family  tree  deals  with  sixty-four 
descendants,  and  of  these,  from  what  appears  to  me 
reliable  evidence,  there  are  twelve  affected  with  retinitis 
pigmentosa.  I  have  seen  and  examined  three  of  the  sixty- 
four,  viz.,  the  patient  himself,  who  had  retinitis  pigmentosa, 
his    only   child,  a    daughter,    set.  12   years,  who    was   not 
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suspected  to  be  affected,  and  I  found  her  free  from  it,  and 
the  patient's  sister's  daughter's  son,  who  was  afflicted. 
The  greater  number  of  the  affected  was,  as  usual,  among 
the  males,  there  being'  nine  males  and  three  females. 

An  interesting  feature,  and  a  rare,  if  not  unique  one, 
is  the  fact  that  of  the  children  of  the  males  the  girls  only 
were  affected,  and  of  the  children  of  the  females  the  boys 
only  were  those  who  suffered  from  night-blindness. 

In  the  Transactions  of  the  Ophthalmological  Society  fur 
1903  (p.  68)  I  recorded  a  chart  of  seventy-one  persons  ; 
twenty-nine  were  affected  with  nyctalopia  and  forty -two 
not.  Of  these  twenty-nine,  fourteen  were  males  and  fifteen 
were  females.  There  was  not,  however,  the  peculiar  point 
of  interest  mentioned  in  the  present  case  as  to  the  fathers 
having  daughters  only  affected  and  the  mothers  sons  only. 

(Bead  January  31st,  1907.) 


2.    Congenital  nystagmus  with  incomplete  albinism. 
By  Leslie  Paton. 

Louisa  D — ,  get.  27  years,  has  been  known  to  have  had 
"  shaky  eyes  "  from  birth.  Her  father  and  mother  are 
first  cousins.  The  patient  herself  is  the  eldest  of  a  family 
of  ten,  of  whom  six  are  alive.  Of  these  six,  one  (a  brother 
and  the  fourth  in  the  family)  has  very  fair  hair,  and  his 
eyes  are  like  his  sister's.  The  other  members  of  the 
family  are  dark.  The  father  was  very  fair  as  a  child. 
He  has  only  one  brother  who  is  dark.  The  mother  is 
dark,  but  her  eldest  sister  was  very  fair  as  a  child, 
becoming  darker  in  adult  life.  Her  eyes  were  not  affected. 
In  none  of  the  cousins  are  there  any  abnormalities  of  eyes. 
The  patient's  hair  is  very  light  golden,  almost  flaxen.  Her 
irides  are  of  the  palest  blue  hut  are  not  translucent.    There 
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is  a  complete  absence  of  retinal  pigmentation.  Her  vision 
is  extremely  defective,  6%  in  each  eye,  and  not  improved 
by  correcting  the  high  degree  of  myopic  astigmatism  which 
exists.  The  nystagmus  is  constant,  but  the  rhythm  is 
somewhat  irregular. 


4.    Partial  albinism  with  a  curious  heredity. 
By  A.  Levy. 

Patient  is  a  female  child,  eet.  2\  years,  who  was  brought 
to  Moorfields  on  account  of  a  practically  constant  nystagmus, 
which  had  been  noticed  since  the  child  was  about  one  year 
old. 

On  examination  the  child  was  found  to  be  healthy  and 
well-nourished,  but  of  a  very  fair  complexion,  and  the  hair 
was  pale-flaxen  in  colour.  The  eyes  appeared  normal,  the 
irides  were  pale  blue.  There  was  a  constant  lateral 
nystagmus,  which  ceased  momentarily  when  the  child 
fixed  an  object,  but  recommenced  immediately  afterwards. 
Ophthalinoscopically  the  fundus  was  seen  to  be  very  pale, 
owing  to  great  deficiency  of  retinal  pigment,  enabling 
the  choroidal  vessels  to  be  well  seen  over  the  whole 
fundus. 

The  family  history  of  this  patient  is  interesting.  The 
parents  are  first  cousins,  and  while  there  is  no  albinism 
discoverable,  there  are  several  collaterals  who  are  described 
as  being  very  fair.  It  illustrates  Mendel's  theory  of  the 
intensification  of  qualities  through  inbreeding.  The  father, 
though  himself  auburn,  came  of  a  race  preponderating^ 
fair.  The  mother  came  from  the  same  race  and  had  been 
very  fair  when  younger.      The  child  is  a  partial  albino. 

A  genealogical  chart  as  complete  as  could  be  made 
follows  : 
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I. 
married,  married, 

fair  woman  dark  man 

I  I 


II  I  I 

?      ?         ?       ?  and  10  others  all  medium  dark. 


none 
married 


All  married  ;  children  all  medium  t<>  dark 


?  patient,  partial  albinism. 

•  =  dark  ;    o  =  fair. 

In  first  generation  the  offspring  of  the  other  members 
of  the  family  cannot  be  traced. 

In  the  second  generation  the  mother  of  the  patient, 
although  now  best  described  as  medium,  has  been  very 
much  fairer  when  a  child. 

{December  13th,  1906.) 

Mr.  Nettleship  said  that  in  partial  albinism  there  were 
cases  in  which  the  choroid  was  albinotic  without  the  iris 
being  proportionately  so.  That,  he  thought,  was  the 
important  practical  point  in  regard  to  cases  such  as  those 
that  were  shown  this  evening. 


.">.    Family  optic  atrophy  in  mother  and  tiro  children. 
By  R.  Marcus  Gunn. 

Case  1 . — Mrs.  C — ,  aot.  39  years,  says  that  her  sight  has 
been  bad  ever  since  she  can  remember.  She  considers  it 
better  now  than  it  used  to  be. 

R.  Y.  =    £-Q}  central  scotoma  for  red  and  green. 

L.  V.    =  §,  no  central  scotoma  for  colour. 

Light-difference  sense  good  in  both  eyes.  Her  fields 
show  marked  peripheral  limitation.  Red-green  field  much 
narrowed,  outermost  limit  being  only  10  in  the  better 
eye  (see  Charts). 


January  30th,  1907  ;  white  5  mm.  good  light ;  red  and  green  field  5  mm. 
limited  to  fixation  point.     Central  scotoma  red  and  green  2  mm. 


January  30th,  1907;  white  5  mm.  good  light ;  red  and  green  field  5  mm. 
is  limited  to  10°.     No  red  and  green  central  scotoma. 


January  30bh,  1907  ;  white  5  mm.  good  light.  No  scotoma  for  red  or  green. 

Fig.  32. 
LEFT. 
9 


January  30th,  1907;  white  5  mm.  good  light.    No  scotoma  forred  orgreen. 
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Ophthalmoscopic  examination. — 0.  Ds.  are  greyish  white 
in  colour  ;    lamina  cribrosa  distinct ;  vessels  normal. 

She  had  whooping-cough  and  measles  in  childhood,  but 
no  other  illness  till  sixteen  years  ago.  Then  had  enteric 
fever,  but  this  produced  no  bad  effect  on  her  sight. 

Case  2. — Doris  C — ,  ret.  8  years  ;  vision  known  to  be 
defective  since  five  years  of  age. 

R.  V.  =  j^j  partly.  No  colour  scotoma.  Light-dif- 
ference sense  good. 

L.  V.  =  x— 8.  No  colour  scotoma.  Light-difference 
sense  good. 

Her  fields  show  great  peripheral  contraction  (see  Charts). 

Ophthalmoscopic  examination. — 0.  Ds.  very  pale,  with 
distinct  lamina  cribrosa.  Vessels  normal.  The  margin 
of  the  left  0.  D.  is  somewhat  blurred.  No  other 
fundus  lesions. 

Has  had  no  particular  illness  except  whooping-cough 
and  measles. 

Case  3. — Leo  C — ,  ret  4.  Mother  knows  that  his  vision 
has  been  defective  for  at  least  a  year,  probably  longer. 
He  has  high  hypermeti'opia  (about  6  D.)  with  slight  astig- 
matism. 

Ophthalmoscopic  examination. — 0.  Ds.  very  pale.  Vessels 
normal.  No  other  fundus  lesions.  The  only  other 
child  is  ret.  2^  years,  and  "  has  excellent  sight,  and  is 
always  asked  by  brother  and    sister   to  look  for  things." 

The  parents  of  these  children  are  first  cousins.  There  is 
no  history  of  defective  sight  in  either  family. 

For  charts  I  am  indebted  to  Mr.  Bardsley. 

[Card  specimen,  January  olst,  1907.) 

Mr.  Doyne  said  he  had  a  case  very  much  like  Mr. 
Gunn's,  and  perhaps  other  members  had  seen  it.  The 
patient  was  the  wife  of  a  clergyman  near  Bath.  There 
were  certainly  two  sons,  and  he  thought  there  were  three 
so  affected.      The  onset    of   the  attack  was  not  known,  but 
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they  were  affected  when  they  were  young-.  The  discs  were 
white.  The  mother's  vision  was  bad;  lie  could  not  say 
what  it  was,  as  he  had  not  looked  up  the  notes.  The 
vision  of  the  son  whom  he  had  seen  most  of,  as  he  was 
at  one  of  the  Colleges  at  Oxford,  was  also  bad.  The 
history  was  very  much  like  that  of  Mr.  Gunn's  case.  He 
had  taken  considerable  trouble  to  collect  the  family  history, 
and  if  ]^r.  Grunn  purposed  collecting  records  of  such  cases 
he  would  be  pleased  to  hand  him  the  notes. 


vol.  xxvji.  15 


220 


XIII.   WOUNDS    AND    FOREIGN    BODIES. 

1.   G®se  of  perforating  wound  of  the  eye,  with  complete 
destruction  of  the  iris  and  retention  of  vision. 

By  Cecil  E.  Shaw,  M.A.,  M.D. 

A.  B — ,  an  engine-driver ,  a  strong  healthy  man,  set.  37 
years,  came  to  me  on  September  25th  complaining  of  an 
injury  to  his  right  eye.  Five  hours  previously  he  had 
been  removing  the  tyre  from  a  bicycle  when  the  wrench 
which  he  had  inserted  under  the  edge  of  the  •  tyre  slipped 
and  flew  out,  striking  him  on  the  eye. 

On  examination  the  cornea  was  found  to  be  cut  from 
edge  to  edge  at  about  the  junction  of  the  middle  and 
lower  thirds,  and  from  the  wound  tags  of  debris  were 
protruding.  The  anterior  chamber  was  filled  with  blood. 
I  cleansed  the  wound,  instilled  atropine,  and  repeated  this 
daily.  The  eye  looked  so  badly  damaged  that  I  contem- 
plated advising  enucleation,  but  as  there  was  little  or  no 
pain  I  decided  to  await  events. 

The  conjunctiva  became  chemosed  for  a  day  or  two, 
but  soon  cleared.  In  eight  days  the  anterior  chamber 
cleared  a  little  above,  and  it  was  seen  that  the  iris  had 
disappeared.  Two  days  later  the  upper  half  of  the  cornea 
had  cleared  and  the  patient  could  count  fingers.  There 
was  still  some  debris  about  the  wound,  which  at  first  I 
took  to  be  lens  matter,  and  it  was  not  till  a  month  later 
that  I  could  be  certain  that  the  lens  was  still  in  its  normal 
position.  The  eye  gradually  cleared,  vision  improved, 
and  all  signs  of  irritation  subsided. 

On  November  30th  the  patient  had  been  out  on  the 
engine    for   three    days  without   bad  results    to   the    eye. 
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Vision  was  ^  and  ^  partly  with  the  injured  eye.  The 
cornea  is  quite  clear  above  the  wound.  The  lens  shows 
some  dense  opacities  in  its  lower  third,  which,  however, 
are  not  extending.  The  vitreous  is  nearly  quite  clear 
but  shows  a  few  floating  opacities,  which  are  no  doubt  the 
remains  of  blood-clot.      The  retina  is  normal. 

The  wrench  which  the  patient  used  was  a  singularly 
rough  and  sharp-edged  one,  and  apparently  when  it  cut 
the  cornea  it  caught  the  iris  and  tore  the  whole  structure 
out  of  the  eye.  I  have  never  seen  or  heard  of  a  similar 
accident,  and  have  thought  it  such  an  interesting  example 
of  the  powers  of  recovery  after  injury  that  I  have  brought 
it  before  you  this  evening. 

(Read  December  13th,  1906.) 


2.    Siderosis  of   eyeball;  foreign  body   in  eye    two   years; 
double  optic  atrophy. 

By  A.  Stanford  Morton. 
(Shown  by  E.  J.  Smyth.) 

John  W — •,  set.  54  years.  Admitted  to  Royal  London 
Ophthalmic  Hospital,  December,  1906. 

History. — Two  years  ago  was  breaking  stones  with  an 
iron  hammer  when  something  flew  up  and  struck  his  right 
eve.  He  believes  the  sight  was  affected  immediately  after 
the  injury.  Had  some  pain  and  lacrymation  in  right  eye 
during  succeeding  week  and  attended  Bedford  Hospital. 

About  a  month  later  sight  of  left  eye  began  to  fail,  so 
that  three  months  afterwards  he  was  unable  to  find  his 
way  to  the  hospital  unaided. 

Previous  history. — No  previous  illness,  except  what  was 
said  to  have  been  a  severe  cold  ushered  in  by  vomiting, 
thirty  years  ago,  when  patient  was  incapacitated  from  work 
for  seven  weeks. 

No  history  of  venereal  disease. 
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Has  smoked  about  1  oz.  tobacco  weekly  and  chewed 
occasionally.  Has  averaged  about  |  pint  of  beer  daily, 
occasionally  more.      Has  never  taken  spirits. 

Has  always  done  labouring  work. 

Present  condition. — Right  :  Small  scar  near  outer  margin 
of  cornea.  Iris  has  a  greenish-grey  discoloration,  and  there 
is  a  small  perforation  opposite  the  corneal  scar.  Broad 
posterior  synechia  below.  Pupil  dilated — inactive  to  light. 
Lens  clear.  Fundus  (see  drawing).  Optic  disc  atrophic 
and  of  slightly  yellow  hue ;  outlines  woolly.  Advanced 
disease  of  retinal  vessels  much  more  pronounced  in  arteries 
than  veins.  The  walls  of  the  former  are  greatly  thickened 
and  translucent,  and  the  blood  column  is  greatly  reduced, 
becoming  in  many  cases  invisible  at  a  short  distance  from 
the  disc.  The  retina  is  atrophic,  and  there  are  numerous 
more  or  less  angular  masses  of  brown  material  of  soft  out- 
line apparently  lying  upon  it  and  scattered  more  or  less 
uniformly  over  the  fundus. 

There  is  a  lustrous,  sharply-defined  foreign  body  lying 
in  the  retina  downwards  and  outwards  from  the  disc,  on 
the  inner  and  lower  aspect  of  which  is  some  deep  crimson 
and  yellow  material,  apparently  altered  blood-clot. 

R.  V.  :   Perception  of  light  barely. 

Left  :  Pupil  inactive  to  light,  reacts  on  convergence. 
No  sign  of  old  iritis  or  cyclitis. 

Fundus  :  Optic  disc  atrophic,  white  ;  outline  indistinct, 
but  less  so  than  in  case  of  right  disc.  Retinal  vessels 
reduced  in  calibre ;  veins  in  some  cases  bordered  by  white 
lines. 

L.  V.  :   Hand  movements. 

No  symptoms  of  disease  of  central  nervous  system. 
Urine   normal. 

{February  Uth,  1907.) 

Mr.  Goldsmith  said  he  did  not  know  that  the  case  was 
being  brought  forward  that  evening,  otherwise  he  would 
have  brought  his  notes  of  it.  He  remembered  the  case 
well,  and  his  idea  was  that  the  vision  in  the  uninjured  eye 
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Illustrates  Mr.  A.   Stanford  Morton's  case  of  Siderosis  of  the 
Eyeball  (p.  227). 
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began  to  fail  soon  after  the  accident,  and  that  optic  atrophy 
supervened.  The  disc  was  not  atrophic  when  the  patient 
first  came  up.      He  would  supply  the  notes. 

Mr.  LlSTEB  said  that  though  optic  neuritis  might  be  one 
of  the  earliest  signs  of  sympathetic  trouble,  it  was  followed 
by  disease  of  the  iris  and  ciliary  body.  It  seemed  difficult 
to  explain  this  case  of  optic  atrophy  as  sympathetic  with- 
out otheV  evidence  of  inflammation. 

The  Chairman  said  it  was  suggested  that  the  Argyll- 
Robertson  pupil  might  have  accounted  for  the  optic 
atrophy,  but  it  seemed  to  him  to  be  the  papillitic  type,  and 
not  simple  optic  atrophy.  Indeed,  the  case  seemed  to  be 
fraught  with  difficulties  in  the  matter  of  an  explanation. 

Mr.  Smyth,  in  reply,  said  he  naturally  thought  of 
sympathetic  ophthalmia.  The  sight  of  the  uninjured  eye 
appeared  to  have  been  affected  about  a  month  after  the 
injury.  As  far  as  could  be  made  out  previous  to  that 
his  sight  was  good.  The  optic  atrophy  certainly  seemed 
to  have  followed  on  the  injury,  but  whether  it  was  the 
result  he  did  not  know. 
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1.   Metastatic  infection  of  the  eye. 

By  W.  T.  Holmes  Spicer. 

(Plates  VIII,  fig.  2,  and  XVII.) 

Case  of  Staphylococcus  Abscess  in  the  Retina  due  to 
Infection  from  Skin  Abscesses ;  Ophthalmoscopic 
Exploration  of  the  Retinal  Tumour  with  a  Needle. 

A  student  at  Cambridge,  a  hard  worker  and  scholar  of 
his  College,  was  sent  to  me  on  January  31st,  1906,  by  Dr. 
Michell.  Three  days  before  he  had  had  severe  pain  and 
watering  of  the  left  eye,  followed  the  next  morning  by 
pain  in  the  broAv  and  dimness  of  sight ;  the  dimness  was 
over  a  limited  area  in  the  centre  of  the  field  of  vision.  He 
had  been  rowing  the  previous  term  and  had  suffered 
somewhat  from  raws,  but  they  disappeared  during  the 
vacation.  On  resuming  rowing  at  the  beginning  of 
January  he  again  became  chafed,  and  had  several  boils  of 
a  severe  character,  some  of  them  us  large  as  a  penny  ; 
they  were  on  the  buttocks  and  abjoining  parts  of  the 
thighs,  and  some  on  the  front  of  the  thigh.  He  felt  out 
of  sorts  in  consequence,  but  apart  from  this  his  health  had 
been  excellent. 

His  vision  was  : 

p     g      spherical    —    2D.  6 

cylindrical  —    1  ax.   horiz. 

L.  :    Fingers  excentrically. 

There  was  in  the  left  eye  a  well  defined  central  scotoma 
extending  10°  to  the  nasal  side   of  the  fixation  point,  and 
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15  to  the  temporal  side.  There  was  very  slight  pinkness 
of  the  whole  eye  ;  the  pupils  acted  normally  and  tension 
was  normal.  After  dilatation  of  the  pupils  some  vitreous 
opacity  was  found.  Springing  apparently  from  the  nasal 
edge  of  the  optic  disc  was  a  round,  brilliantly  shining  white 
mass  with  a  green  tinge  ;  it  seemed  to  be  globular  in 
shape  and  occupied  the  full  width  of  the  disc,  but  it  was 
difficult'  to  estimate  its  elevation  on  account  of  its 
homogeneous  surface  ;  it  was  quite  sharply  defined  with 
clear  edges  as  if  enclosed  in  a  distinct  and  firm  membrane. 
The  optic  disc  appeared  to  have  a  myopic  crescent  at  its 
lower  outer  side  ;  the  retinal  vessels  as  they  approached 
the  disc  could  be  seen  clearly  till  they  disappeared  behind 
the  tumour,  and  were  normal  except  for  some  fulness  of 
the  veins.  There  were  many  haemorrhages  all  over  the 
central  region  of  the  fundus.      His  urine  was  normal. 

His  general  condition  was  gone  over  by  his  doctor,  who 
could  find  nothing  wrong  with  any  of  his  organs.  There 
was  no  history  of  syphilis. 

He  was  ordered  complete  rest,  and  put  upon  a  course  of 
mercury  and  iodide. 

February  2nd  :  the  tumour  had  grown  forwards  into  the 
vitreous  and  showed  several  nodules  on  its  surface,  but  it 
had  not  increased  transversely ;  what  appeared  to  be  a 
crescent  at  the  lower  outer  side  of  the  disc  had  increased 
greatly  in  extent  and  now  reached  out  several  disc 
diameters  beyond  the  yellow  spot  ;  it  was  of  a  pink  colour 
entirely  different  from  the  brilliant  green  mass  of  the 
swelling  itself  (PI.  VIII,  fig.  2). 

He  was  seen  at  this  time  in  consultation  with  Mr.  Ghinn, 
and  later  was  seen  by  Sir  William  Collins. 

On  February  5th  the  swelling  had  come  more  forward 
and  could  be  seen  with  +8D.;  it  was  still  sharply  denned 
by  a  containing  wall  but  there  was  no  structure  visible  in 
it  ;  it  still  had  the  green  colour,  and  resembled  in  texture 
uitra-ocular  glioma  as  seen  by  the  ophthalmoscope. 

Diagnosis. — Although  unlikely,  it  was  possible  that  the 
growth  might  be   some    rapidly    growing   tumour  ;  it    was 
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possibly  inflammatory  ;  the  flat  part  extending'  out  beyond 
the  yellow  spot  was  almost  certainly  inflammatory.  But 
owing  to  its  globular  form  and  very  sharply  defined 
containing  membrane  I  thought  it  most  likely  to  be  some 
form  of  parasitic  cyst,  although  nothing  in  the  way  of 
hooklets  or  other  structure  could  be  detected. 

He  was  suffering  a  great  deal  of  pain  ;  the  eye.  was 
getting  hourly  more  congested.  There  was  great  constitu- 
tional disturbance,  loss  of  flesh  and  appetite,  and  he  had 
had  several  fainting  attacks.  I  advised'  that  a  preliminary 
puncture  should  be  made  into  the  tumour  with  a  needle, 
with  the  object  of  lacerating  the  cyst  and  destroying  it  if 
it  were  a  parasite  and  if  no  further  knowledge  could  be 
obtained  in  this  way  that  the  eye  should  be  removed. 

He  was  put  under  an  anaesthetic  and  a  cutting  needle 
was  passed  through  the  sclerotic  between  the  external  and 
inferior  recti  into  the  swelling.  This  operation  was  quite 
simple  ;  by  direct  ophthalmoscopic  examination  the  needle 
appeared  almost  like  the  head  of  a  spear  ;  it  was  passed 
many  times  through  and  across  the  tumour,  slashing  it  in 
many  places  with  the  object  of  destroying  the  parasite, 
but  no  great  change  in  the  appearance  was  obtained.  It 
did  not  collapse ;  a  few  clouds  of  curdy  material  diffused 
themselves  into  the  vitreous,  and  the  tumour  was  clearly 
not  any  kind  of  cyst.  The  eye  was  enucleated  at  once. 
The  optic  nerve  was  surrounded  by  a  large  hard  mass 
adhering  to  the  sclerotic  ;  this  had  to  be  dissected  widely 
before  the  eye  could  be  removed.  The  orbit  was  explored 
by  the  finger  but  no  more  disease  was  discovered. 

The  patient  made  a  rapid  recoveiy.  All  constitutional 
irritation  at  once  disappeared ;  he  regained  flesh,  and  in 
n  few  weeks  was  in  his  usual  good  health. 

Pathological  Report  by  Mr.  Goates. 

Externally  the  globe  appears  to  be  normal,  except  that 
a  mass  of  orbital  tissue  adheres  to  it  around  the  nerve 
entrance.  It  is  divided  horizontally.  All  anterior  parts 
are  normal.      In   the   vitreous  there   are  a  few  flocculi   of 
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exudation.  The  whole  of  the  posterior  part  of  the  fundus 
is  covered  with  a  thick  yellow  mass  of  what  appears  to  be 
inflammatory  exudation  and  blood.  It  measures  10"5mm. 
horizontally,  probably  about  the  same  vertically,  and  is 
about  3  mm.  in  height.  It  stretches  more  towards  the 
temporal  than  towards  the  nasal  side,  and  beyond  its 
edge  the  retina  is  opaque  for  a  space,  but  becomes  clear 
again  in  the  periphery.  On  the  nasal  side  there  is  a 
small,  more  isolated  nodule,  of  a  slightly  greenish  tint  and 
without  admixture  with  blood.  In  the  external  area 
which  corresponds  to  the  exudation  the  orbital  tissues  are 
adherent  to  the  globe. 

Microscoincal  examination. — The  case  is  one  of  meta- 
static abscess  of  the  papilla.  A  dense  mass  of  microbes, 
large  enough  to  be  visible  with  the  naked  eye,  is  found  a 
short  distance  internal  to  the  termination  of  the  choroid 
on  the  temporal  side  and  immediately  in  front  of  the 
lamina  cribrosa.  The  microbes  are  Gram-positive  cocci, 
sometimes  in  pairs,  usually  in  groups ;  they  are  probably 
staphylococci.  There  can  be  no  doubt  that  the  mass  has 
arisen  by  growth  from  an  embolic  focus  in  one  of  the  small 
vessels  of  the  part,  but  its  relation  to  any  particular  vessel 
cannot  now  be  shown,  as  the  surrounding  tissues  are 
swamped  in  round-cell  infiltration.  It  is  also  impossible 
to  say  whether  the  microbes  settled  in  a  branch  of  the 
central  or  ciliary  vessels,  as  they  are  situated  at  a  point  of 
anastomosis  between  the  two  systems. 

The  cocci  form  the  centre  of  a  dense  infiltration  of 
polymorphonuclear  leucocytes,  which  has  spread  both 
backwards  and  forwards.  Posteriorly  the  nerve,  vaginal 
space,  sclera  and  orbital  tissues  are  all  invaded.  The 
choroid  is  much  inflamed  for  a  considerable  distance,  but 
only  thickened  near  its  termination.  In  a  forward  direc- 
tion the  subretinal  space  is  chiefly  invaded,  and  the  pus  is 
spreading  freely  in  it  on  the  temporal  side — less  freely  on 
the  nasal.  It  is  also  spreading  through  the  tissue  of  the 
papilla  and  commencement  of  the  retina  into  the  vitreous. 
Tin'  retina   is   much   infiltrated   and   destroyed,  and   there 
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are  some  haemorrhages  in  and  upon  it.  Some  of  these 
changes  are  no  doubt  due  to  the  perforation  with  the 
needle  mentioned  in  the  clinical  report. 

A  layer  of  inflammatory  cells  lies  upon  the  vitreous 
surface  of  the  retina  as  far  forward  as  the  pars  plana. 
The  epithelium  of  the  pars  plana  is  infiltrated  with  poly- 
morphonuclear leucocytes,  and  there  are  also  considerable 
numbers  of  leucocytes  in  the  anterior  chamber  and  among 
the  spaces  of  Fontana.  Infection  of  the  anterior  parts  of 
the  eye  Avas  therefoi^e  just  commencing,  but  so  far  there  is 
very  little  inflammation  of  the  iris  or  anterior  part  of  the 
uvea.  Moreover,  the  cocci,  although  plentiful  in  the  sub- 
retinal  space,  are  not  found  in  the  vitreous  or  among  the 
adherent  and  inflammed  orbital  tissues. 

The  papilla  is  of  the  myopic  type,  with  a  long  spur  of 
choroid  projecting  over  it  on  the  nasal  side.  The  proper 
nerve  entrance  is  therefore  very  narrow  and  with  a  strong 
trend  towards  the  temporal  side.  This  accounts  for  the 
ophthalmoscopic  appearance  of  a  nodule  on  the  nasal  side, 
whereas  in  reality  the  focus  was  on  the  temporal.  For 
since  the  nasal  boundary  of  the  disc  projects  far  over 
towards  the  temporal,  it  is  easy  to  understand  how  an 
exudation  commencing  in  the  latter  situation  would  speedily 
reach  the  former. 

The  central  vessels  are  crowded  over  towards  the  nasal 
side  of  the  disc.  They  are  much  engorged,  but  not 
thrombosed   or  invaded. 

This  was  a  metastatic  abscess  of  the  retina  caused  by 
staphylococci,  having  their  origin  in  the  abscesses  in  the 
buttock  from  which  the  patient  was  suffering. 

Raws  and  boils  on  the  buttocks  are  very  common  among 
rowing  men,  and  are  due  to  abrasion  of  the  skin  from 
friction  followed  by  infection.  This  may  be  conveyed 
from  the  clothes,  but  seeing  their  thinness  and  shortness, 
it  is  quite  likely  that  the  infection  may  be  conveyed  from 
one  person  to  another  by  the  seat  of  the  boat. 

The  boils  in  this  case  were   unusually  sevei*e    and   had 
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Illustrates  Mr.  W.  T.  Holmes  Spicer's  case  of  Intraocular  Infec- 
tious (p.  230). 

Fig.  1. — Section  through  the  abscess  seen  in  the  retina  at  the  head  of 
the  optic  nerve.  The  colony  of  staphylococci  is  seen  towards  the  optic 
nerve  end. 

Fig.  2. — The  colony  of  staphylococci  under  higher  magnification. 


Ophth.  Soc.  Trans.     Vol.  XXVII.     Plate  XVII. 


• 


&r 


Fig.   1. 


»V 


Pig.  2. 


Adlard  &  San,  Imfr, 


METASTATIC    INFECTION    OF    THE    EYE.  235 

interfered  with  his  health  ;  some  of  the  organisms  con- 
tained in  them  gained  entrance  into  the  blood  current  and 
were  deposited  as  an  embolus  in  one  of  the  small  vessels 
of  the  retina.  The  eye  was  probably  the  only  organ 
receiving  infection  because,  although  the  patient  was  very 
ill,  his  recovery  was  rapid  and  complete  as  soon  as  the 
eye  was  removed. 

The  illness  and  constitutional  disturbance  were  due  to 
the  poisons  produced  by  the  growth  of  organisms,  whether 
living  in  the  skin  or  in  secondary  focus  in  the  eye.  As 
would  be  expected  the  constitutional  irritation  is  likely  to 
be  greater  in  the  case  of  secondaiy  foci  inside  the  body. 

Knowledge  of  the  presence  of  secondaiy  foci  is  of 
importance  because  each  one  is  a  possible  source  of 
danger;  but  also  it  is  important  to  know  that  each  focus 
may  be  a  solitary  one,  and  that  it  may  be  removed  with 
success.  Peidiaps  if  it  had  been  realised  in  this  case  that 
the  tumour  in  the  eye  was  a  metastatic  pyaamic  abscess 
some  hesitation  might  have  been  felt  in  advising  removal 
of  the  eye  from  the  probability  of  the  ocular  infection  not 
being  the  only  one.  But  removal  was  clearly  indicated,  as 
was  shown  by  the  subsequent  speedy  recovery  of  the  patient. 

Case   of  Phlebitis    of   Retina  due    to    Metastatic    Infection 
from  a  Skin  Abscess. 

Mr.  C.  G-.  C —  was  brought  to  see  me  by  Dr.  Croft  Hill 
on  December  10th,  1903.  He  had  been  under  the  care 
of  Mr.  Juler  at  the  onset  of  the  attack,  had  been  seen  by 
Mr.  Nettleship,  and  was  afterwards  for  a  long  time  under 
a  course  of  treatment  at  Wiesbaden.  The  notes  I  give 
now  are  my  own  supplemented  by  the  old  ones  of  Mr. 
Nettleship. 

In  February,  1900,  he  was  nineteen  years  old.  He  had 
been  working  in  an  engineer's  shop  for  two  months  and 
overdoing  it  ;  he  was  not  very  strong  and  was  subject  to 
folds  ;  he  had  been  in  bed  for  several  days  with  a  bad 
cold.      He    had   also  been  suffering   for  many  days  with  a 
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bad  boil  in  his  neck  which  made  him  very  seedy  and  kept 
him  in  bed,  but  as  far*  as  he  remembers  he  had  no  feverish 
symptoms  ;  shortly    after   he    noticed   a  defect  in  the  left 

His  doctor  examined  him  and  found  optic  neuritis  and 
haemorrhages  ;  two  upper  molar  teeth  were  removed  as 
they  had  been  giving  trouble.  His  urine  contained  slight 
albumen  which  his  doctor  thought  was  functional ;  it  was 
usually  only  albumose. 

E    A 

February  20th  L.V.  A  24th  _ '  ° 

J  L*  L.  fingers 

The  question  of  syphilis  was  gone  into  and  there  was 
great  improbability  of  either  congenital  or  acquired 
syphilis  being  present. 

On  February  26th  the  ophthalmoscopic  note  of  Mr. 
Nettleship  said  :  "  L.  :  severe  haemorrhagic  retinitis  with 
much  distension  of  veins,  (edema  and  profusion  of 
haemorrhage;  changes  worst  in  upper  half  of  fundus  but 
no  part  free  ;  much  white  sheathing  of  certain  veins, 
especially  in  upper  half. 

"  E.  :  Commencing  changes  in  lower  temporal  vein 
beginning  at  2—3  O.D.  diameters  from  O.D.  and  extending 
to  the  extreme  peripheral  radicles  ;  similar  changes  in 
radicles  of  upper  temporal  vein  ;  these  two  sets  of  radicles 
almost  join.  The  changes  are:  (a)  white  cotton-like  deposit 
on  coats  ;  (b)  some  haemorrhages  ;  (c)  a  black  spot  amongst 
upper  temporal  radicles. 

"  The  disease  seems  to  be  phlebitis  of  terminal  radicles 
gradually  spreading  in  the  direction  of  the  blood-current 
and  leading  to  thrombosis  (anaemic,  not  septic)." 

Went  to  Wiesbaden,  treated  with  sweating  and  Hg.  ; 
returned  in  June  with  haemorrhage  into  vitreous  in  L. 
and  doubtful  perception  of  light. 

In  December,   11)03,  the  left  eye  again  became  irritable" 
and  he  felt  very  ill,  with  foul  tongue,  vomiting  and  consti- 
pation.     He  was  tall,  thin  and  pale,  but  he  had  no  physical 
signs  of  fcuberdle.      December  10th,  E.  V.  §.      L.  no  P.L. 

L.  :   General    moderate  congestion;  some  K.F.,  a.c.n.  to 
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deep.  T.  —  1.  Pupil  dilated  (atropine)  ;  the  iris  is  red-brown 
in  colour,  and  the  sphincter  edge  bright  red;  many  large 
vessels  are  visible  on  the  iris. 

Ophthalmoscopic  examination. — Grey  fundus  reflex  only; 
no  details  are  visible,  but  a  large  prominence  can  be  seen 
below — a  detachment  of  the  retina. 

December  14th. — The  iris  is  more  vascular  and  swollen  ; 
the  cornea  is  hazy;  T.  slightly  +  .  Fundus  reflex 
greenish-yellow,  but  nothing  can  be  seen  of  the  details. 
He  was  very  ill,  kept  in  bed  with  a  raised  temperature, 
foul  tongue  and  constipation,  and  was  being  poisoned  by 
the  condition  of  the  eye.  He  was  seen  by  Mr.  Gunn,  who 
agreed  with  me  that  the  eye  had  better  he  removed  ;  this 
was  accordingly  done.  He  made  a  rapid  recovery,  and 
in  a  few  days  was  again  in  excellent  bodily  health. 

Subsequent  examination  by  ophthalmoscope  of  R.  E. 
December  30th :  Changes  in  region  of  terminations  of 
superior  and  inferior  temporal  veins  ;  they  begin  about 
opposite  the  macula  as  a  very  fine  peppering  and  a  few 
light  round  spots.  The  retina  on  each  side  of  the  veins  is 
lighter  coloured,  due  to  changes  in  the  sheaths  of  the 
veins.  Beyond  the  yellow  spot  is  a  crescentic  fibrous  band 
superficial  to  the  vessels,  and  some  distance  above  this  the 
black  spot  before  mentioned. 

The  starting-point  of  the  series  of  changes  in  this  case 
was  probably  the  boil  on  the  neck.  From  this  boil 
organisms  effected  an  entrance  into  the  blood-stream  and 
were  lodged  in  the  eyes,  Avhere  they  were  carried  to  the 
capillaries  of  the  retina.  Inflammatory  changes  started 
from  the  capillaries  and  spread  in  the  direction  of  the 
blood-current  along  the  veins. 

After  a  long  period  the  eye  became  quiet,  with  detach- 
ment of  the  retina. 

Two  years  later  the  eye  became  severely  inflamed  again, 
and  gave  rise  to  great  constitutional  disturbance.  The 
only  satisfactory  explanation  of  this  renewed  activity  was 
that  the  organisms,  which  had  been  eucapsuled  and  shut 
off,  or  had  assumed  a  quiescent  or  germ  stage,  had  resumed 


238  MISCELLANEOUS. 

active  growth.  It  is  difficult  to  believe  that  the  very 
grave  general  disturbance  of  health  which  ensued  could 
have  been  due  to  mechanical  conditions  in  the  eye  alone. 

The  globe  has  been  divided  sagittally  by  Mr.  Nettleship. 
The  anterior  chamber  is  of  fair  depth,  but  the  angles  are 
occluded  for  some  distance.  The  lens  has  fallen  out.  The 
retina  is  detached  from  the  ora  serrata  to  the  disc.  On  its 
vitreous  surface  there  is  a  thick  layer  of  organised  con- 
nective tissue.  There  is  blood  in  the  subretinal  fluid. 
The  choroid  is  in  situ. 

Microscopical  examination. — The  cornea  is  normal, except 
for  slight  oedema  of  the  epithelium.  The  angle  of  the 
anterior  chamber  is  occluded  on  both  sides  to  beyond  the 
termination  of  the  membrane  of  Descemet.  The  occlusion 
is  slightly  greater  on  one  side,  and  on  this  side  there  is  a 
thick  layer  of  dense,  vascular  fibrous  tissue  on  the  anterior 
surface  of  the  iris.  It  is  fully  organised  and  has  caused 
ectropium  uvea)  and  anterior  kinking  of  the  sphincter  by 
its  contraction.  Similar  tissue  is  present  on  the  opposite 
side,  but  only  in  the  extreme  periphery  of  the  iris.  The 
iris  stroma  is  condensed  and  cellular,  and  there  are  some 
hamiorrhages  in  its  substance.  There  are  no  signs  of 
recent  acute  inflammation  in  the  anterior  segment  of  the 
globe. 

The  ciliary  body  is  atrophic.  There  are  no  cyclitic 
membranes  of  the  ordinary  type,  but  a  quantity  of  fibrous 
tissue  lies  upon  the  pars  plana  of  the  ciliary  body  on  one 
side,  without  causing  much  disturbance  of  the  ciliary  body 
itself.      On  its  surface  there  is  recent  haemorrhage. 

The  retina  is  very  much  degenerated.  On  its  vitreous 
surface  there  is  a  large  quantity  of  delicate  vascular  con- 
nective tissue.  This  is  well  organised  and  is  evidently  of 
old  standing.  By  its  contraction  it  has  pulled  the  retina 
together  and  thrown  it  into  folds.  The  condition  is  one  of 
retinitis  proliferans.  The  layers  of  the  retina  are  usually 
not  clearly  distinguishable.  In  the  periphery  on  one  side 
there  is  a  necrotic  area  where  nuclear  staining  is  imperfect. 
Around  it  there  is  evidence  of  recent  acute  inflammation 
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in  the  form  of  an  infiltration  of  polymorphonuclear  leuco- 
cytes. Groups  of  these  are  al%o  fuund  elsewhere  in  the 
superficial  layers  of  the  retina. 

Most  of  the  retinal  vessels  are  partly  or  wholly 
obliterated,  many  being  represented  merely  by  a  small, 
shrunken,  cellular  knot.  It  is  impossible  to  say  with 
certainty  what  the  nature  of  these  changes  is,  whether 
they  arose  from  the  organisation  of  thrombi,  perivasculitis, 
or  gradual  changes  in  the  vessel-walls  themselves  ;  they 
are  not  sufficiently  recent,  and  any  one  of  the  three  is 
possible.  Some  of  the  vessels,  however,  are  fairly  normal 
and  contain  blood.  There  is  a  considerable  amount  of 
blood  in  the  subretinal  exudation. 

The  nerve  and  nerve  entrance  were  excised  and  cut  in 
transverse  serial  sections.  There  is  no  evidence  of  past 
thrombosis  of  the  central  vein.  The  vein  is  collapsed  in 
its  course  through  the  lamina  cribrosa,  but  a  lumen  is 
present  throughout,  and  beyond  slight  inflammatory  in- 
filtration in  the  deeper  parts  of  the  lamina  its  wall  is  quite 
normal. 

Acute  Retinal  Phlebitis  and  local  Keratitis  Profunda  follow- 
ing an  Attack  of  Diarrhoea  due  to  Ptomaine  Poisoning. 

Walter  H — ,  a3t.  18  years,  clerk,  Dunstable,  came  to 
Moorfields,  October  30th,  1901,  with  the  history  of  the  eyes 
having  been  bloodshot  two  months;  the  left  began. 
Shortly  before  the  onset  he  had  had  a  severe  attack  of 
diarrhoea,  which  lasted  three  weeks  ;  no  cause  for  the 
diarrhoea  was  known,  but  it  was  thought  to  have  been  due 
to  food-poisoning.  An  examination  of  the  blood  gave  no 
typhoid  reaction  ;  except  for  a  cough  his  health  had  been 
good.  He  had  rheumatic  fever  at  seven  years  old,  but  had 
had  no  rheumatism  since.  He  had  not  had  nor  been  ex- 
posed to  any  venereal  disease,  and  there  were  no  marks  of 
congenital  syphilis. 

R.  «  J.  1 1 

L.  |  J.  1 J  "°  H-"'- 
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Urine  acid,  no  albumen  nor  sugar  ;  sp.  gr.  1014 ;  pupils 
react  to  light.      Tension  formal. 

Ophthalmoscopic  era  initiation. — Right  eye  :  Two  large 
branches  of  the  upper  and  lower  temporal  veins  are  throm- 
bosed, and  sheathed  in  white  for  a  long  distance  ;  there  are 
some  haemorrhages  and  much  vitreous  exudation. 

Left  eye  :  Vitreous  exudation ;  widespread  flattened 
haemorrhages,  chiefly  at  the  inner  and  outer  periphery;  many 
white  fluffy  areas  of  inflammatory  exudation  around  the 
veins.      The  veins  are  full  in  both  eyes. 

November  27th,  1901. — R.  :  There  was  a  congested 
patch  at  the  upper  outer  part  of  the  limbus ;  the  adjacent 
cornea  is  hazy,  with  some  deep  vessels  invading  it.  The 
fluffy  exudation  is  less ;  the  upper  and  lower  temporal 
veins  appear  as  sharply-defined  white  cords  bordered  by 
bands  of  haemorrhage.  In  the  L.E.  the  haemorrhages 
have  nearly  gone. 

December  17th. — The  attack  of -interstitial  keratitis  has 
increased,  extending  now  one  third  across  the  cornea,  and 
consisting  of  a  number  of  grey  maculae,  with  oedema  of 
surface,  the  rest  of  the  cornea  being  clear  but  rather 
oedematous.  In  both  eyes  the  signs  of  thrombosis  have 
entirely  disappeared.  The  vessels  appear  normal,  and  the 
haemorrhages  are  gone. 

January    1st,   1902. — All   the   irritation    has    gone;  the 

.    R.  2-4   +   1*5  y~2- 
vision  is  ^      NoH-.m. 

He  remained  well  till  November,  1903,  when  a  thick 
mist  came  suddenly  over  right  eye.  A  large  floating  mass 
could  be  seen  in  vitreous  ;  a  deep  crimson  reflex  from 
fundus,  but  no  details. 

February  2nd,  1904. — Still  a  large  amount  of  blood  in 
vitreous,  but  behind  the  corneal  opacity  there  is  a  great 
mass  of  pigment  extending  beyond  the  anterior  limit  of 
visibility  ;  there  is  some  white  fibrous  matter  in  front  of  a 
retinal  artery  at  the  lower  part,  like  retinitis  proliferans. 
The  retina  is  probably  detached  at  this  part. 

This    seemed  to   be   a    case   of  infection  of    the  retina 
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arising  from  some  cause  in  the  intestinal  canal  producing 
diarrhoea.  It  gave  rise  to  phlebitis  of  the  retinal  veins 
in  each  eye  extending  over  the  whole  retinal  circulation,  the 
thrombosis  being  shown  by  white  sheathing  of  the  veins, 
in  some  places  the  veins  appearing  as  white  bands  only, 
no  blood-column  being  visible.  In  about  six  weeks  the 
retinal  inflammation  had  subsided  and  the  vision  was 
restored. 

Then  a  limited  attack  of  deep  keratitis  came  on  with 
local  ciliary  congestion,  grey  maculae  deep  in  the  cornea 
with  surface  oedema,  and  formation  of  deep  vessels  in  the 
cornea  and  oedema  of  the  whole  of  this  part  of  the  cornea. 

After  subsidence  of  the  keratitis  a  large  pigmented 
mass  was  seen  very  far  forward  in  the  fundus  correspond- 
ing to  the  part  of  the  cornea  involved,  and  indicating  an 
interference  with  the  local  blood  supply  to  the  cornea. 

It  is  remarkable  hei*e  as  in  the  second  case  there  was 
at  first  retinal  phlebitis  in  both  eyes,  ending  finally  in  the 
formation  of  retinal  bands — retinitis  proliferans. 

Diffuse  Exudation  between  Retina  and  Choroid  producing 
Local  Detachment  of  the  Retina,  due  to  Infection 
from  Boils  on  the  NecTe. 

Win.  P — ,  ret.  24  years,  clerk,  came  to  Moorfields,  March 
12th,  1906,  having  had  failure  of  sight  of  right  eye  for 
about  eight  weeks,  slowly  getting  worse. 

Patient  seemed  in  good  health  except  for  a  large  crop 
of  boils  all  round  his  neck;  they  are  not  very  acute  but 
are  rather  large,  many  of  them  exceeding  half  an  inch  in 
diameter.  When  they  burst  they  remain  covered  with  a 
blood-stained  scab  ;  they  all  lie  just  at  the  beginning  of 
the  hair  where  the  collar  edge  rubs  ;  he  has  been  subject 
to  these  boils  as  long  as  he  can  remember.  No  syphilis 
and  no  phthisis.      Tension  normal. 

V     R-    6~° 

L.    f +  1;75| 

Note. — April    7th.      K.     stellate     opacity     on    posterior 
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cortex  of  lens  ;  small  amount  of  fine  and  large  vitreous 
opacity. 

The  O.D.  has  indistinct  edges ;  it  occupies  the  centre  of 
a  hand  of  exudation  beneath  the  retina,  extending  nasally 
to  the  upper  and  inner  periphery  of  the  fundus,  thinning 
off  gradually  ;  on  the  temporal  side  it  becomes  lost  about 
half  way  to  periphery. 

Occupying  the  lower  two  thirds  of  the  extreme  periphery 
is  a  large  belt  of  white  exudation  beneath  the  retina  raising 
it  up  to  a  varying  extent,  the  greatest  visible  elevation 
being  5  mm.  (15  D.)  ;  this  peripheral  belt  is  separated 
entirely  from  the  band  in  touch  with  the  O.D.  There 
are  many  brilliant  glistening  dots  scattered  about  in  the 
exudation  area  as  well  as  elsewhere.  The  retinal  veins  are 
much  distended  but  none  of  the  vessels  appear  thrombosed  ; 
no  haemorrhages  are  seen.  I  took  him  into  the  Hospital 
ami  afterwards  transferred  him  to  St.  Bartholomew's 
Hospital  for  further  examination. 

Nothing  more  was  revealed  by  physical  examination  ; 
there  was  no  probability  of  tubercle  and  none  of  syphilis, 
but  there  remained  the  continuous  crop  of  chronic  boils  on 
the  neck.  It  seemed  probable  that  we  had  in  them  a 
possible  cause  of  infection.  His  opsonic  index  to  staphy- 
lococcus was  "9 — that  is,  very  little  below  the  normal;  it  was 
decided  to  adopt  anti-staphylococcal  injections,  the  contents 
of  the  boils  being  staphylococci,  but  the  patent  refused  to  wait 
in  the  Hospital  for  the  treatment  and  he  was  discharged. 
He  has  been  under  observation  since  the  beginning  of 
March  and  the  exudation  beneath  the  retina  has  been 
slowly  but  continuously  increasing.  The  actual  deposit 
would  appear  to  be  beneath  the  retina  and  unconnected 
with  its  vascular  system,  and  probably  is  choroidal, 
derived  from  the  choroidal  circulation. 

This  patient  was  in  fairly  good  health  except  for  the 
severe  crop  of  boils  on  the  neck,  to  which  attention  was  at 
once  called  by  the  stiff  way  in  which  he  held  his  neck  and 
by  the  soft  handkerchief  replacing  the  collar  in  a  man 
evidently  neat  and  careful  in  his  dress. 
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In  the  absence  of  any  other  cause  it  seemed  safe  to  look 
upon  the  boils  as  the  cause  of  the  intra-ocular  effusion. 
It  is  to  be  regretted  that  the  anti-staphylococcal  injections 
could  not  be  carried  out  in  his  case. 

An  account  of  acute  metastatic  retinitis  will  be  found 
in  vol.  iii  of  Norris  and  Oliver.  From  this  it  appears 
that  the  earliest  and  best  known  cases  were  of  puerperal 
origin  ;  among  other  causes  were  pyelitis,  pleuro-pneumonia, 
and  injuries.  The  retina  is  much  more  commonly  affected 
than  the  choi'oid ;  organisms  have  been  found  by 
Wagenmann,  Herrnheiser  and  others — leptothrix,  staph}-- 
lococcus,  and  streptococcus.  But  most,  if  not  all  of  these, 
seem  to  be  cases  of  purulent  retinitis  ending  in  pan- 
ophthalmitis. 

The  first  case  of  mine  was  the  only  one  in  which  actual 
infection  of  the  eye  by  organisms  could  be  demonstrated, 
and  had  the  inflammation  not  been  so  acute  and  threatening 
to  health  the  eye  would  not  have  been  excised  and  the 
proof  of  the  cause  would  still  be  wanting. 

The  other  three  cases  were  singular,  not  coming  into  any 
well-recognised  group  ;  the  existence  of  the  boils  in  two 
of  them  and  of  the  prolonged  diarrhoea  in  another  were 
the  only  things  that  could  be  discovered  to  account  for  the 
intra-ocular  changes.  The  best  explanation  of  the  mode 
of  action  by  which  these  changes  were  brought  about  Avas 
that  a  metastatic  infection  of  the  eye  had  taken  place, 
although  as  the  eyes  were  not  destroyed  actual  proof  was 
wanting. 

If  the  ophthalmoscopic  changes  were  due  to  organisms 
they  were  clearly  of  different  kinds  or  of  different  degrees 
of  activity  or  virulence,  producing  in  the  one  case  an  acute 
abscess,  in  two  others  retinal  phlebitis,  and  in  a  fourth  a 
very  chronic,  slowly  spreading  choroidal  exudation. 

If  the  possibility  of  this  kind  of  infection  is  admitted 
it  opens  a  wider  field  for  the  explanation  of  many 
cases  whose  nature  is  at  present  uncertain.  The  well- 
known  cases  of  recurrent  exudative  choroiditis,  in  which 
there  is  an  acute  inflammatory  exudation  into  the  choroid 
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at  one  spot  with  surrounding  haze  of  vitreous,  which 
subsides  after  a  period  of  weeks  leaving  an  atrophied 
spot  in  the  choroid  with  pigment  around  it,  which  are 
generally  thought  to  be  tubercular,  but  in  which  there  is 
frequently  no  history  nor  suspicion  of  tubercle  or  syphilis, 
might  well  be  explained  by  a  metastatic  infection  of  the 
eye  by  some  pyogenic  organism  from  another  part  of  the 
body.  With  this  wider  field  we  should  perhaps  be  more 
successful  than  we  have  always  been  in  finding  the  cause 
of  the  trouble,  and  we  should  have  a  greater  prospect  of 
useful  treatment. 

There  is  another  matter  of  interest  on  which  I  am 
unable  to  express  an  opinion,  and  that  is,  how  far  is  it 
necessary  in  inflammations  of  the  eye  due  to  inflammatory 
conditions  in  other  parts  of  the  body  for  the  organisms 
themselves  to  be  present  ?  May  not  the  eye  trouble  be  due 
to  toxins  carried  from  the  distant  inflammatoiy  centre 
acting  on  the  tissues  of  the  e}7e  ? 

Such  action  has  been  already  explained  in  the  case  of 
the  tubercular  toxin  and  phlyctenular  conjunctivitis  by 
Mr.  Paton  ;  it  might  well  explain  some  of  the  cases  of 
deep  or  interstitial  keratitis  in  old  or  middle-aged  people 
without  syphilis  and  many  cases  of  disease  of  the  uveal 
tract.  {Read  October  18th,  1906.) 

Mr.  Devereux  Marshall  said  he  thought  the  Society 
was  much  indebted  to  Mr.  Spicer  for  bringing  forward  the 
detailed  reports  of  the  cases  on  that  subject,  which  was 
one  of  extreme  interest  to  all  members  of  the  Society,  as 
they  might  occur  at  any  time.  All  had  pi'obably  seen 
cases  in  which  infection  had  probably  taken  place  from 
distant  parts  of  the  body,  and  they  impressed  upon  one 
the  extreme  danger  arising  from  the  presence  of  purulent 
matter  in  the  body,  and  especially  in  the  blood-stream. 
There  could  not  be  more  conclusive  evidence  of  the  risks 
run  in  producing  suppuration,  as  Avas  once  the  fashion 
from  setons  and  other  things,  because  then  such  serious 
local  conditions  as   Mr.   Spicer  had   l'elated   might  at  any 
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time  take  place.  He  had  seen  a  case,  which  was  under 
Mr.  Tweedy,  of  suppuration  of  the  eyeball  after  needling, 
the  suppuration  having'  come  from  a  distant  part  of  the 
body — the  finger.  The  eye  remained  quiet  eight  days  after 
needling  for  lamellar  cataract,  and  then  it  suppurated. 
There  was  no  tag  of  capsule  in  the  wound  from  which 
infection  could  have  occurred,  and  the  suppuration  did  not 
commence  until  long  after  the  puncture  had  healed.  It 
took  place  from  behind  forwards,  and  the  vitreous 
suppurated  first. 

Mr.  Hewkley  asked  whether  Mr.  Spicer  was  encouraged 
by  the  results  of  his  use  of  anti-streptococcic  serum  ?  Also, 
before  using  it,  did  he  have  a  culture  made  from  the 
patient's  blood,  selecting  therefrom  the  particular  anti- 
toxin for  use  ? 

Mr.  Holmes  Spicer,  in  reply,  said  that  no  examination 
of  the  blood  was  made,  but  examination  of  the  boils  was 
carried  out.  The  intention  wTas  to  administer  antitoxin 
derived  from  the  boils,  but,  as  stated  in  his  paper,  the 
patient  refused  to  stay  for  that  treatment. 


2.   Observations  on  hue  perception* 

By  P.  W.  Edridge-Green,  M.D.,  F.R.C.S. 

If  a  small  portion  of  a  spectrum  be  isolated  by  means 
of  shutters  in  the  eyepiece  of  a  spectroscope  it  will  be 
found  that  when  it  has  a  certain  magnitude  it  appears 
monochromatic.  The  size  of  this  monochromatic  patch 
varies  according  to  the  portion  of  spectrum  which  is  being 
observed,  and  with  different  persons. 

*  This  research  was  made  with  the  aid  of  an  instrument  purchased 
with  a  grant  from  the  Goveniment  Grant  Fund. 
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The  method  which  I  have  adopted  in  order  to  ascertain 
the  size  of  the  monochromatic  patches  for  different  persons 
is  as  follows.  I  have  a  spectroscope  with  two  shutters  in 
the  eyepiece.  These  shutters  are  arranged  so  that  any 
portion  of  the  spectrum  can  be  isolated.  The  left  hand 
shutter  is  fixed  and  is  used  as  an  index  as  to  the  portion 
of  the  spectrum  which  is  under  observation.  The  right 
hand  shutter  is  movable,  and  as  the  distance  between  the 
shutters  which  corresponds  to  a  definite  extent  on  the 
scale  is  known,  the  exact  size  of  a  portion  of  spectrum  in 
wave-lengths  can  be  recorded.  The  observer  is  examined 
in  the  following  way.  The  positions  of  the  terminations 
of  the  spectrum  are  first  ascertained.  Then,  commencing 
at  the  violet  end  of  the  spectrum,  he  is  asked  to  open  the 
right  hand  shutter  until  a  difference  of  hue  is  seen.  When 
he  has  ascertained  this  point  he  is  told  to  close  the  shutter 
until  the  whole  of  the  portion  of  spectrum  under  obser- 
vation appears  monochromatic.  An  average  is  taken  of 
several  readings.  In  each  case  one  at  least  is  taken  when 
the  monochromatic  patch  is  too  small  and  the  shutter  has 
to  be  moved  outwards,  and  another  when  the  monochro- 
matic patch  is  too  big  and  the  shutter  has  to  be  moved 
inwards.  When  the  size  of  the  monochromatic  patch  has 
been  correctly  ascertained,  the  left  hand  shutter  is  placed 
at  the  inner  termination  of  the  patch  and  other  observa- 
tions taken  in  the  same  way.  This  is  continued  until  the 
number  and  size  of  the  various  portions  of  the  spectrum 
which  appear  monochromatic  are  known. 

The  great  difficulty  in  observations  of  this  kind,  as  in 
all  comparative  experiments  with  colour,  is  to  obtain  a 
constant  source  of  light.  I  used  an  incandescent  electric 
light  for  my  source  of  light,  and  endeavoured  to  keep  the 
conditions  as  nearly  as  possible  the  same  in  each  case. 
The  number  of  monochromatic  patches  and  their  size 
depend  upon  the  conditions  under  which  the  spectrum  is 
observed.  For  instance,  if  we  diminish  the  illumination 
the  patches  which  will  be  marked  out  will  be  larger  than 
when  there  is  a  brighter  light.      The  facts,  therefore,  are 
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comparative.  In  every  case  the  six  main  colours  of  the 
spectrum  were  visible  to  me,  and  the  marking  out  of  those 
with  diminished  colour  perception  could  never  have  been 
made  by  those  with  normal  colour  perception.  For  instance, 
Prof.  Thomson  included  greenish-yelloAV,  yellow,  and 
orange-yellow  in  one  patch,  and  on  repeated  observations 
marked  out  the  same  sized  patch. 

The  table  gives  the  size  of  the  monochromatic  patches 
marked  out  by  twenty-two  different  persons.  The  dia- 
grams are  constructed  from  this  table  in  the  following- 
way  : — the  abscissas  represent  the  wave-lengths,  the  ordi- 
nates  are  the  reciprocals  of  the  size  of  the  patches  multi- 
plied by  a  thousand,  so  that  all  the  rectangles  are  of 
equal  area. 

It  will  be  noticed  that  the  smallest  patches  are  to  be 
found  in  the  blue  and  yellow  regions,  for  instance,  in 
No.  1  the  smallest  patches  are  A  4749 — A  4809  and  A  5765 
— A  5822.  It  is  noteworthy  that  these  patches  are  com- 
plementary to  each  other.  The  centre  of  the  smallest 
blue  patch  is  A  4779  and  the  centre  of  the  yellow  patch 
A  5794.  v.  Kries  gives  the  complementary  of  A  4787  as 
A  5797.  It  may  also  be  noted  that  the  difference  between 
the  wave-lengths  at  these  two  points  is  1015,  that  is 
almost  exactly  one  quarter  of  the  whole  spectrum  in  which 
the  difference  between  the  wave-lengths  of  the  extremes 
is  about  4000.  It  has  seemed  to  me  that  there  is  a  defi- 
nite numerical  relation  not  only  between  the  different 
degrees  of  colour  perception,  but  also  in  the  position  of  the 
colours.  There  appears  to  be  evidence  of  such  a  relation, 
but,  in  order  that  the  cases  can  be  compared  in  this 
respect,  it  is  first  necessary  to  eliminate  the  effects  of 
absorption  by  the  media  of  the  eye,  which  are  different 
in  each  case.  On  comparing  the  diagrams  of  the  three 
trichromic  cases  which  I  have  given,  16,  17,  and  18,  it 
will  be  noticed  that  there  is  a  series  of  very  remarkable 
coincidences.  Each  consists  of  ten  monochromai  ic  patches, 
and  in  each  there  are  two  wide  patches  at  the  extremities, 
and  one  in  the  centre.      It  will  be  noticed  also  that  the 
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smaller  patches  are  grouped  round  this  central  one.  In 
hi  and  18  there  are  in  each  case  five  intermediate  patches 
on  one  side  and  two  on  the  other,  but  in  16  the  five 
patches  are  on  the  violet  side  and  in  18  on  the  red  side. 
As  far  as  these  intermediate  regions  are  concerned,  18 
looks  like  a  reversal  of  16.  No.  17  has  four  patches  on 
one  side  and  three  on  the  other.  There  are  also  coinci- 
dences in  the  wave-lengths.  The  first  two  patches  on  the 
violet  side  in  17  and  18  are  exactly  alike  in  size  and  posi- 
tion. All  three  coincide  at  A  5877.  Nos.  17  and  18  have 
a  spectrum  of  normal  length  and  of  exactly  the  same  size, 
whilst  16  has  a  spectrum  which  is  shortened  at  both  ends, 
but  more  shortened  on  the  red  side.  The  centre  of  the 
smallest  patch  of  16  is  A  5543,  and  the  centres  of  17  and 
18  A  5306  and  A  5174  respectively.  It  would  appear  as  if 
these  were  three  similar  cases  with  different  absorption. 
We  know  that  the  portions  of  the  spectrum  which  differ 
are  those  which  are  most  influenced  by  the  varying  pig- 
mentation of  the  yellow  spot.  It  will  be  noticed  that  the 
total  effect  is  the  same,  the  spectrum  being  divided  into 
ten  patches  in  each  case,  so  that  what  is  gained  on  one 
side  is  lost  on  the  other.  No.  17  is  Prof.  J.J.Thomson's, 
further  details  of  whose  colour  perception  I  have  given  in 
the  '  Proc.  Royal  Soc./  vol.  B76,  1905,  p.  194. 

It  will  be  seen  in  every  diagram  that  the  perception  of 
hue  is  least  at  the  ends  of  the  spectrum,  and  then  in  the 
green  in  the  region  which  possesses  no  complementary 
within  the  spectrum.  In  some  cases  the  perception  is 
best  in  the  blue  region,  in  others  in  the  yellow. 

The  limits  of  the  spectrum  are  very  variable,  and  it 
will  be  seen  that  the  shortening  only  affects  the  patches 
locally,  just  as  we  should  expect  if  it  were  due  to  absorp- 
tion or  anything  which  interfered  with  the  luminosity  of 
the  colour.      This  is  well  shown  in  5  and  8. 

Table  I  does  not  contain  any  dichromic  cases,  but 
only  those  who,  according  to  my  classification,  are  tri- 
chromic,  tetrachromic,  pentachromic,  hexachromic,  or 
heptachromic.      It  is  quite  easy  to  show  that  the   colour 
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perception  of  those  seeing  a  larger  number  of  mono- 
chromatic patches  is  better  than  those  seeing  a  fewer. 
Those  with  a  slightly  diminished  number  of  patches  find 
difficulty  in  telling  the  calcium  from  the  strontium  flame 
when  they  are  shown  separately  ;  those  who  have  less 
patches  still  confuse  blues  and  greens  as  well  as  orange 
and  red  j  and  those  with  the  fewest  number  in  the  table 
find,  in  addition,  difficulty  in  distinguishing  yellow  as  a 
colour,  and  are  continually  confusing  it  with  either  red 
or  green.  No.  12  had  great  difficulty  in  matching 
colours  by  memory,  and  at  the  end  of  each  set  of  obser- 
vations had  a  headache  at  the  back  of  the  head  ;  whilst 
No.  2  would  make  an  extended  series  of  observations 
without  the  least  discomfort,  and  would  remember  next 
day  the  exact  position  where  he  left  off  the  day  before. 

It  will  be  noticed  that  these  facts  are  in  accordance 
with  the  theory  of  colour  perception  which  I  have  given, 
namely,  that  the  colour  perception  of  different  indi- 
viduals varies  with  the  development  of  a  colour  per- 
ceiving centre  in  the  brain,  that  those  with  a  greater 
development  of  this  centre  see  more  colours  (points  of 
difference)  than  those  with  a  less  development,  and  that 
colours  appear  in  a  regular  order  at  the  successive  points 
of  difference  in  a  straight  series.  The  facts  as  they 
appear  in  this  paper  as  to  the  position  of  the  successive 
colours  were  predicted  by  me  fifteen  years  ago.45" 

October  18th,  1U0G. 

The  I'kksident  said  the  Society  could  not  do  justice  to 
a  discussion  on  the  paper  at  such  short  notice,  but  he 
congratulated  Dr.  Edridge-Grecn  on  the  fact  that  his  pre- 
diction, so  carefully  worked  out,  had  proved  to  be  true. 

*  Colour   Blindness    and    Colour   Perception,   International    Scientific 
Series,  p.  39. 
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3.   Observations  with  Lord  Rayleigh's  colour-mixing 
apparatus. 

By  F.  W.  Edridge-Green. 

I  have  examined  the  colour  vision  of  thirty-eight 
persons  with  Rayleigh's   apparatus   for  matching  yellow 

with  a  mixture  of  red  and  green.  The  results  of  these 
examinations  are  appended  in  a  table.  In  the  first 
column  is  the  order  of  the  observer;  in  the  second,  the 
number  of  the  readings  taken  at  one  sitting ;  in  the 
third,  the  mean  of  the  readings  ;  in  the  fourth,  the  mean 
variation  of  the  readings  ;  and  in  the  fifth,  my  reading 
taken  at  the  same  time  as  the  other  observations.  The 
instrument  was  set  so  that  the  sodium  yellow  A  589  was 
matched  by  a  mixture  of  lithium  red  A  670,  and  thallium 
green  A  535. 

The  colour  mixing  instrument  of  Rayleigh  was  arranged 
so  that  0  corresponded  to  full  red  and  25  to  full  green. 
Then  by  the  laws  of  double  refraction  the  exact  propor- 
tions of  red  and  green  in  any  mixture  can  be  ascertained. 
For    instance,    1 2*73    corresponds    to    ratio    of    intensity 

1-061    green    and    10-371    to    '5829    ^^       The   other 
red  red 

figures  can  be   easily  undei*stood  by  remembering  that   a 

difference    of   one   tenth   of   a   division   corresponds   to  a 

difference  of  about  2\  per  cent,  in  the  ratio  of  intensities 

of  red  to  green  when  the  figures  are  in  the  neighbourhood 

of  normal  vision. 

The  first  fact  which  is  evident  on  looking  through  this 

table   is  the  extraordinary  variation  in   my   observations. 

It  will  be  noticed  that  they  vary  from  10371  to  12*5.      I 

was  at  first  quite  at  a  loss  to  account  for  this.      As  far  as 

I  could  ascertain  at  that  time  the  conditions  were  almosf 

the    same    in    each    case.       I    at   first    thought    that    the 

varying   composition   of  the   gas   might    account    Eor   the 

difference,  but   found   by  inquiry  at   the   Cambridge  gas 

works  that  this  would  not  vary  from  day  to  day.      1  then 
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thought  that  the  luminosity  might  account  for  the  differ- 
ence, and  made  a  series  of  matches  at  different  lumi- 
nosities. The  following  are  a  series  of  observations 
which  I  made  with  a  gradually  diminishing  luminosity. 
The  yellow  was  first  made  as  bright  as  possible,  and 
then  gradually  diminished  in  luminosity  by  turning  down 
the  gas.  The  red  and  green  were  then  adjusted  in 
luminosity  and  colour.  Brightest,  12"6;  bright,  12;  less 
bright,  11-1;  then  10'8 ;  then  10-3;  and  lastly  9'3. 
Schuster*  notes  as  a  curious  fact  that  the  difference  of 
reading  of  the  same  observer  at  different  times  will  differ 
more  from  each  other  than  one  would  be  led  to  expect 
from  the  consistency  of  his  readings  taken  the  same  day. 
He,  however,  considers  this  due  to  inaccuracy  of  observa- 
tion, and  attaches  little  value  to  the  differences.  I  may 
mention  that  when  I  made  a  match  with  the  instrument 
of  Helmholtz  my  equation  was  quite  normal,  and  came 
out  the  same  as  that  of  v.  Kries  and  Trendelenburg. 
It  might  be  thought  that  the  difference  was  due  to  some 
physical  condition  or  to  something  in  the  apparatus,  but 
a  further  examination  with  other  persons  showed  that 
this  could  not  be  the  case,  and  that  the  cause  must  be 
physiological.  I  examined  a  man  whose  colour  percep- 
tion was  very  good,  and  the  following  are  the  results 
compared  with  mine  : 

Very  bright.  Mine.  Medium.  Mine.  Very  feeble. 

10'3t     .      12-4t     .      10-lt      .      10-3f     •       9-7 
10-8J      .      12-4J      .      103J      .      10-7J      .      10-3t 

n 

10-2t 
9'5j 

It  will  be  seen  that  he  has  used  10'3  in  all  his  observa- 
tions. I  have  also  examined  others  whose  colour  percep- 
tion at  different  luminosities  corresponded  with  mine. 

*  "Experiments  with  Lord  Eayleigh's  Colour  Box,"  Proc.  of  the  Roy. 
Soc,  xlviii,  No.  293,  p.  140—149. 

f  Red  shown  first  in  the  mixed  colour. 

t  Green  shown  first  in  the  mixed  colour. 
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The  following  are  a  few  comparative  observations  : 
(K. 


Bright 

.      *1 

11 

Mine  12-2 

t2 

11-6 

*3 

11-2 

t4 

11-4 

Less  bright  . 

.     *1 

111 

Mine  11-3 

t2 

10-4 

*3 

10-4 

u 

111 

Dull     . 

.    *1 

9-3 

Mine  9-4 

t2 

10-4 

*3 

77 

t4 

94 

[.  R.)      Bright 

.      *1 

10-4 

Mine  12 

t2 

10  6 

*3 

10-6 

t4 

10-5 

Less  bright    . 

.      *1 

8-8 

Mine  11 

t2 

10 

*3 

10-3 

t4 

112 

*5 

9-9 

Dull     . 

.     *1 

7-6 

Mine  108 

t2 

107 

Found    great    difficulty    in    making    last    two    sets    of 
matches.      Cannot  see  luminous  paint  well. 
(H.  B.  R.)      Bright 


Less  Bright 


*1 

11-6 

Mine  12-3 

+2 

11-9 

*3 

11-9 

t4 

12  3 

*1 

13-6 

Mine  114 

t2 

11-9 

*3 

11-4 

t4 

12  2 

*I 

10C 

Mine  11-2 

t2 

10-8 

102 

Dull 


*  Red  shown  first  in  the  mixed  colour. 
+  Green  shown  first  in  the  mixed  colour. 
VOL.   XXVII.  17 
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(B.)      Bright 

1 

*2 

t3 

4 

132 

146 

15-8 
151 

Mine  12'6 

Less  bright   . 

1 

*2 

t3 

4 

17-8 
16-1 
19-8 
16-6 

Mine  122 

Dull     . 

1 
*2 
t3 

4 

24-3 
UV7 
16-9 

17-8 

Mine  10 

(W.  H.  C.  Sharp)      Br 

ight 

1 

123 

Mine  1,  124 

2 

124 

„      2,  123 

Less  bright  . 

*1 

11-7 

„      1,  12 

t2 

13 

.,     2,  11-6 

*3 

1 13 

Feeble 

*1 

8-5 

„      1,    9-7 

2 

9-8 

„      2,  10-3 

t3 

9-3 

„      3,     9-3 

*4 

8-3 

t5 

97 

Sharp    said   that   103 

wa? 

s  a  1 

•ad    match,  and  put   the 

pointer  at  9'8j  which  ma 

tched  better  to 

me. 

It  will  be  noticed  that  here  a  definite  dichromic  made 
similar  matches  to  me,  and  his  variation  in  reading 
according  to  luminosity  corresponded  with  mine.  These 
Pacts  are  new,  and  open  a  wide  field  of  investigation.  It 
will  be  noticed  that  two  persons  may  make  a  similar 
match  at  one  luminosity  and  quite  a  different  one  at 
another.  In  <>ne  case  more  red  may  be  required  when 
the  luminosity  is  diminished,  and  in  another  more  green, 
and  another  may  not  be  able  to  make  a  match  at  all 
when  the  luminosity  is  diminished. 

The  opinion  has  been  generally  held  that  dark  adap- 
tation  does  not  alter  the  appearance  of  the  colour  equa- 
*  Ibid.  t  Ibid, 
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tion  of  R.  +  G.  =  Y.,  and  I  am  inclined  to  agree  with 
this  view,  but  J  am  not  finally  decided  as  the  experiment 
requires  special  apparatus  which  I  do  not  possess  and 
there  are  so  many  factors  to  be  taken  into  consideration. 
Direct  diminution  of  the  luminosity  of  the  equation  does 
not  alter  the  match.  I  diminished  the  luminosity  of  the 
equation  with  Abney's  rotating  sectors  placed  in  front  <>l 
the  eyepiece  without  altering  the  match.  I  also,  by  the 
kindness  of  Prof.  Kries,  at  Freiburg,  made  the  experi- 
ment with  Helmholtz's  apparatus,  the  luminosity  of  the 
equation  being  diminished  by  means  of  a  diaphragm  in  the 
eyepiece.  The  colour  of  the  equation  was  not  altered.  Prof. 
Hering,  of  Leipsig,  also  kindly  allowed  me  to  make  the 
same  experiment  with  his  apparatus  with  the  same  result. 
I  am  inclined  to  think  that  the  solution  of  the  problem 
is  as  follows.  The  colour  of  a  gas  flame  varies  according 
to  oxidation  and  temperature.  If  the  temperature  is  low 
the  flame  inclines  to  red,  as  the  temperature  increases  it 
becomes  yellow  and  finally  white.  When  the  flame  is 
high  the  oxidation  is  bad  and  the  flame  is  redder.  I 
found  by  means  of  a  special  apparatus  that  the  change 
in  the  character  of  the  flame  caused  by  turning  down 
the  gas  was  not  sufficient  to  account  for  the  results 
obtained,  but  on  turning  down  the  gas  we  also  diminish 
the  luminosity  of  the  room  and  unless  the  walls  and  ceil- 
ing be  black  a  certain  amount  of  colour  adaptation  will  be 
produced  by  the  light  reflected  from  them.  A  person 
who  has  only  just  come  into  the  dark  room  will  obviously 
not  be  affected  as  much  as  a  person  who  has  been  working 
in  it  for  sonic  time.  As  is  always  the  case  the  feebler 
luminosity  matches  will  be  more  influenced  than  the 
brighter.  A  person  who  has  been  working  in  a  room 
where  the  red  rays  predominate  will  in  a  colour  match 
put  too  much  red  in  the  mixture.  If  he  have  been  work- 
ing in  a  room  where  the  green  rays  predominate  he  will 
be  less  sensitive  to  green  and  put  too  much  green  in  the 
equation.  Also  some  persons  become  more  quickly 
adapted  to  colour  than  others. 
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Nos.  1,  19,  26  and  27  are  cases  of  ordinary  red-green 
blindness  or  as  I  prefer  to  call  them  dichromic  vision.  It 
will  be  noticed  that  they  have  not  only  been  able  to  make 
the  match  but  their  mean  variation  is  not  excessive  and 
not  more  than  many  persons  possessing  good  colour  per- 
ception. In  fact,  it  will  be  seen  that  No.  1  has  a  less 
mean  variation  than  any  other  person  examined.  These 
cases  definitely  show  that  the  opinion  that  appears  to 
have  been  held  universally  that  the  ordinary  red-green 
blind  is  not  able  to  make  a  match  with  RayleigVs  appa- 
ratus is  untenable.  There  are,  however,  very  many  di- 
chromic cases  who  are  quite  unable  to  make  the  match. 
These  cases  I  regard  as  being  lower  in  the  scale,  that  is, 
more  colour-blind  than  the  others,  their  colour-perceiving 
centres  in  the  brain  being  in  a  lower  state  of  development. 
Nos.  3,  32  and  33  are  cases  of  trichromic  vision. 

(May  25th,  1907.) 
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10 

1038 

056 

10  378 

2 

11 

10378 

•117 
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.3 
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1273 
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10  371 

4 

10 

16475 

651 
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5 

10 

11-733 

•293 

12341 

6 

8 

11-25 

•375 

11  2 

7 

lo 

1225 

•85 

— 

8 

20 

11142 

■456 

125 

9 

10 

11-54 

•372 

_ 

».{ 

10 

10-52 

•28 

—   ■ 

40 

10582 

•241 

— 

11 

4 

11-35 

175 

— 

12 

20 

11-54 

■352 

— . 

13 

10 

1112 

•28 

— 

14 

10 

11145 

•466 

— 

15 

10 

11  63 

.   31 

— 

16 

10 

1052 

•544 

— 

17 

2 

1035 

15 

12- 

IS 

10 

1119 

■212 

126 

19 

10 

11-95 

•39 

126 

20 

11 

11-87 

-248 

12-6 

21 

5 

11  12 

•168 

126 

22 

10 

11-11 

■328 

12  35 

23 

10 

1204 

•256 

125 
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of  readings. 
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10 
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•221 

126 

25 

10 

1 1  -88 

•168 
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26 

10 

1171 

•91 
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■21 

10 

12  31 

•51 

12  3 

23 

3 

1373 

•823 

— 

29 

10 

1287 

•352 

— 

30 

5 

10 

•88 

— 

31 

2 

11-65 

■25 

L2-3 

32 

■> 

1115 

•15 

1155 

33 

10 

1196 

•32 

122 

34 

10 

11-36 

•568 

121 

35 

10 

1 1  -38 

108 

— 

36 

10 

11-96 

128 

— 

37 

4 

10525 

075 

12- 

38 

— 

11- 

— 

11- 

4.   Case  of  glaucoma  with  remarkable  restriction  of 
both  fields. 

By  Arthur  H.  H.  Sinclair. 

The  field  of  vision  began  to  fail  during  the  summer  of 
1905  and  became  noticeably  worse  during  July  and 
August,  1906. 

When  first  examined  on  September  22nd,  1906,  the 
tension  was  raised  in  both  eyes  and  was  decidedly  higher 
in  the  left  eye,  T.  =  (+ A). 

Central  vision  was  with  +  1  I),  cyl.  180,  =  J]  in  each 
eye.  The  fields  were  remarkably  contracted  as  shown  in 
the  accompanying  chart.  The  optic  discs  showed  well 
marked  glaucomatous  cupping  with  blanched  margins. 
There  was  a  patch  of  choroiditis  near  the  left  disc. 

The  present  state  of  vision  is,  right  eye  =  jj  ;  left  eye 
=  §.      Tension  is  normal  though  usually  fuller  in  left  eye. 

This  case  has  seemed  worthy  of  record  on  account  of 
the  extreme  degree  of  restriction  of  the  fields,  coincident 
with  the  preservation  of  full  central  vision. 

The  curious  symmetrical  position  and  form  of  t  lie  remain- 
ing fields  and  the  fact  that  the  remaining  fields  correspond 
so  closely  to  the  areas  which  fail  in  toxic  amblyopia  from 
tobacco  and  other  drugs.    {Card  specimen.  M<nj  25th}  1907.) 
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.').  Notes  on  the  comparative  anatomy  of  the  eye. 

By  Leslie  Buchanan. 

These  notes  are  necessarily  somewhat  disjointed,  as  it 
is  impossible  to  go  over  more  than  a  small  part  of  the 
subject  at  one  time.      I  intend  to  take  up   main  features 

Fig.  37. 


The  Octopus.      x  8. 

rather  than  detail,  and,  on  this   account,  my  illustrations 
cover  a  wide  area  roughly. 

Generally  speaking,  an  eye  is  an  organ  which  is  spe- 
cially influenced  by  light  waves,  and,  as  we  have  several 
different  types  of  eye,  looked  at  from  an  anatomical  stand- 
point, we  must  attempt  to  arrange  them  in  such  order  as 
will  most  nearly  correspond  with  the  result,  so  far  as  we 
can  guess  it,  of  the  stimulation  produced  by  the  action  of 
the  waves  on  the  special  cells  provided. 
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The  highest  type  of  eve  is  so  arranged  that,  judging  by 
the  effect  which  our  own  visual  organs  give  rise  to  in  our 
sensorium,  we  may  assume  that  an  image  of  an  externa] 
object  is  formed  in  the  eye  and  transferred  thence  to  the 

brain.  This,  we  may  take  it,  is  the  state  of  matters  in 
practically  all  vertebrates  and  in  some  invertebrates.  It 
is  not  my  intention  to  deal   with  vertebrates,  but   merely 

Fig.  38. 


Tln'Tlam.      x  40. 

to  show  some  types  of  eyes  from  the  lower  ranges  of  the 
animal  kingdom,  and  which,  I  venture  to  think,  illustrate 
various  lower  grades  of  visual  power. 

The  octopus.  In  the  case  of  the  eye  of  the  octopus,  the 
highest  which  I  shall  show,  we  may  assume  that  an  ex- 
ternal object  is  imaged  on  the  retina.  What  degree  of 
perfection  the  image  has  we  cannol  more  than  guess  at, 
of  course,  but,  as  the  eye  has  a  lens  which  is  provided 
with  power  of  changing  its  focus,  we  may  assume  that  it 
is  fairly  perfect.      Further,  tins  eye  has  a  highly  complex 
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retina,  which  differs  from  the  human  retina  in  many  points, 
it'  is  true,  but  principally  in  that  the  bacillary  layer  is 
pointed  inwards,  not  outwards,  as  in  man.  The  octopus 
eye  has  an  iris  which  regulates,  probably  automatically, 
the  amount  of  light  entering  the  e}'e. 

In  the  case  of   the  clam,  the  next  type  which  I  show, 
whilst  an  image  may  be  formed  on  the  retina,  it  must  be  a 

Fig.  39. 


The  Spider.      x  150. 

comparatively  imperfect  one,  as  the  lens  is  not  adjustable, 
and  the  iris  is  replaced  by  a  ring  of  pigment  developed  in 
the  integument  and  surrounding  the  cornea.  The  result 
will  probably  be  that  an  indistinct  image  is  formed  the 
direction  of  which  is  well  indicated.  Whilst  dealing  with 
this  type  of  eye,  I  would  point  out  the  fact  that  the  pineal 
eye  of  certain  lizards  is  quite  similar  in  respect  to  its  light 
regulating  arrangement,  a  clear  area  in  the  midst  of 
pigment  allows  entrance  of   light  from  one  direction  only. 


COMPARATIVE    ANATOMY    OF    THE    EYE. 
Fig.  40. 
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The  Caterpillar,      x  300. 
Fig.  41. 


Tli,.  Drone  Bee.      x  20. 
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In  the  spider  we  have  a  Type  of  eve  in  which  no  special 
lens  is  developed,  the  cornea  taking  up,  by  its  peculiar  bi- 
convex shape,  the  function  of  a  lens.  Here  there  is  a 
well-arranged  light  regulating  and  absorbing  structure  in 
the  form  of  a  pigment  ring  in  the  interior  of  the  eye  and 
also  a  retina,  though  of  much  less  complexity  than  in  the 

clam . 

Fig.  42. 


The  Drone  Bee.      x  2UO. 

In  the  caterpillar  the  eye  is  a  purely  dermic  structure 
of  very  minute  size,  only  about  a  350th  inch  in  diameter. 
The  cornea  appears  to  be  a  development  of  the  corneous 
layer  of  the  skin,  while  the  interior  structures  are  deve- 
loped from  the  true  skin.  A  kidney-shaped  lens  lies 
behind  the  cornea,  but  I  cannot  see  any  definite  retina. 
There  is  a  conical  layer  of  granular  structure  in  which 
there  are  a  few  nuclei,  however,  and  a  distinct  nerve 
passes  backwards  from  the  eye  to  the  brain,  so  Ave  must 
suppose  that  images  of  some  degree  of  clearness  are  formed. 
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I  now  show  you  examples  of  the  so-called  compound 
eye  as  it  is  found  in  the  house  fly  and  the  hee.  Here  we 
are  met  by  a  new  difficulty  as  to  what  such  an  insect  sees. 
TV~e  cannot,  I  think,  take  it  for  granted  that,  because  the 
cornea  is  multiple,  the  image  is  multiple.  The  cornea  is 
apparently  composed  of  a  single  layer  of  tissue  divided, 
by  markings,  into  numerous  areas,  Avhich  vary  in  shape 
from  square  to  hexagon.      There  are  probably  a  thousand 

Fig.  4fi. 


The  House  Fly.      x  ^i  i<  I. 

such  areas,  each  measuring  about  a  thousandth  of  an  inch 
in  diameter,  and  each  being  a  bi-convex  or  plano-convex 
lens  in  such  an  eye.  Lying  immediately  behind  each  of 
these  little  lenses  is  a  structure  which  I  consider  to  be 
comparable  to  a  retinal  cone,  and  from  this  cone  there 
pa-ses  backwards,  through  a  diaphragm  of  pigment,  a 
single  fibre.  The  fibres  ultimately  join  a  commissure-like 
structure  and  form  a  nerve.  Each  retinal  fibre,  then,  has 
its  own  cornea,  as  it  were,  so  that  only  one  point  of  light 
can  be  received  by  each  fibre,  and  consequently  no  image 
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of  an  external  object  can  be  formed  by  each  of  the 
component  parts  of  the  whole  eye.  Probably  the  union  of 
all  the  points  of  light  in  the  receptive  organs  gives  rise  to 
the  perception  of  some  kind  of  image  in  the  brain.  The 
compound  eye  is  compound,  therefore,  only  in  so  far  as 
the  cornea  is  multiple.  The  arrangement  of  the  corneal 
segments  in  such  an  eye  will  probably  give  rise  to  con- 
siderable accuracy  in  the  matter  of  perception  of  direction. 

Fig.  44. 


The  Leech.      x  150. 

In  the  snail  we  find  an  organ  which,  from  its  nature, 
can  only  give  rise  to  light  perception.  There  is  a  central 
lens,  surrounded  by  pigmented  fibres,  which  presumably 
subserve  the  purposes  of  retinal  elements.  If  any  image 
is  formed  by  such  an  eye  it  must  be  a  very  imperfect  one. 

There  are  even  lower  types  of  eye  spot  than  this,  con- 
sisting merely  of  a  few  pigmented  cells,  which  respond  in 
some  manner  to  the  stimulus  of  light,  but  I  will  not  dwell 
on   these   lower   types,  of  which  so  little  can  be  said.      I 
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would  prefer  to  show  two  instances  of  what  I  take  to  be 
degeneration  types,  as  seen  in  the  Australian  mole  and  in 
the  common  letch. 

In  the  former  animal  the  eve  is  found  buried  in  the 
anterior  margin  of  the  temporal  muscle,  and  consists  of  a 
deeply  pigmented,  hollow  sphere  only.  The  pigment  is 
much  thicker  behind  than  in  front,  and  the  organ  is  prac- 
tically surrounded  by  what  I  take  to  be  the  remains  of 
the  lachrymal  gland.  In  the  leech  the  eye  is  merely  a 
pit  lined  by  deeply  pigmented  cells.  I  can  make  out  no 
definite  structure  in  the  interior  of  this  organ,  but  it  is 
to  be  noted  that  the  surface  of  the  body  opposite  or 
above  the  pit  is  free  of  pigment. 

{Read  May  25th,  1907.) 


6.  A  history  of  congenital  stationary  night-blindness  in 

nine  consecutive  generations. 

By  E.  Nettleship. 

The  earlier  portion  of  the  very  important  genealogy 
forming  the  subject  of  this  communication  was  elaborated 
by  the  late  M.  Florent  Cunier,  and  published  in  full  by 
him  in  1838  *  The  original  paper  seems  but  seldom  to 
have  been  studied,  but  an  abstract  of  it  by  Cunier  him- 
self without  the  genealogy  was  published  the  same  year 
in  the  form  of  a  long  foot-note  to  a  paper  by  Petrequin 
entitled  "Recherches  Cliniques  .  .  .  sur  quelques  paralysies 
de  roeil,"  etc.  (1838). t  This  abstract  has  been  emoted, 
or  referred  to,  in  connection  with  the  hereditary  character 
of  night-blindness  by  almost  every  author  who  has  written 

*  Fl.  Cunier,  Medicin  Militaire,  "  Histoire  d'une  Hemeralopie  Here- 
ditaire  depuis  Deux  Siecles  dans  une  Famille  de  la  Commune  de  Yende- 
mian,  pies  Montpellier,"  Annales  de  1"  Societi  de  Medici/n  de  Gand,  L838j 
pp.  388—395.  Cunier  gives  five  long  genealogical  tables  with  tin-  names, 
domiciles,  and  dates  of  birth  and  marriage  of  the  members. 

t  Aiuiales  d'Oculistique,  T.  1,  livr.  2,  p.  31. 
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upon  the  heredity  of  the  disease  since  then.  That  but 
few  have  examined  the  original  paper  is  due  partly  to  its 
being-  somewhat  inaccessible,*  but  quite  as  much  to  the 
fact  that  the  case  occurred  some  (thirteen)  years  before 
the  ophthalmoscope  was  invented,  so  that  the  true  nature 
of  the  disease  was  obscured  behind  the  cloud  of  a 
necessarily  incomplete  diagnosis,  and  the  importance  of 
the  case  correspondingly  diminished  ;  for  it  was  only 
when  the  ophthalmoscope  had  come  into  habitual  use  that 
the  distinction  between  progressive  retinitis  pigmentosa 
with  its  so-called  non-pigmented  variety  on  the  one  hand, 
and  the  much  less  frequent  stationary  congenital  night- 
blindness,  without  fundus  changes,  on  the  other,  became 
possible.  This  uncertainty  as  to  the  nature  of  the  disease 
in  Ounier's  case  has  now  been  removed  ;  at  the  same  time 
the  pedigree,  which  originally  included  seven  generations, 
has  been  much  enlarged,  so  that  it  is  now  probably  the 
longest  genealogy  of  an  hereditary  disease  on  record.  I 
have  therefore  thought  myself  justified  in  bringing  the 
case  before  the  Society  as  virtually  a  new  communication, 
although  so  large  a  portion  of  it  was  published  almost 
seventy  years  ago.  The  possibility  of  constructing  such 
a  "tree"  is  due  to  a  fortunate  but  rare  combination  of 
circumstances  : — The  disease  is  comparatively  benign  in 
its  effects,  and  has  therefore  not  prevented  marriage  ;  it  is 
marked  by  a  symptom  easily  recognised  and  remembered  in 
the  family  ;  it  has  occurred  in  a  district  where  the  popula- 
tion is,  or  at  least  was  until  recently,  very  stationary  ;  in  a 
country  where  excellent  parish  records  are  kept,  and 
where  the  clergy,  owing  to  their  influence  with  their 
people,  have  unusual  facilities  for  obtaining  full  family 
histories ;  and  finally,  to  the  fact  that  the  village 
(Yendemian,  near  Montpellier)  where  the  disease  was  first 
noticed  about  1637,  and  in  which  at  least  half  the  subse- 

*  I  have  to  thank  Professor  Fuchs,  of  Vienna,  for  kindly  obtaining 
the  loan  of  the  volume  for  me  from  one  of  the  medical  libraries  of  Li<"'ge, 
in  1905 ;  from  it  I  made  a  translation  of  Cunier's  paper,  and  a  verbatim 
copy  of  his  genealogical  tables. 
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quent  cases  have  occurred,  has  been  ministered  to  for  the 
last  dozen  years  by  a  Cure,  M.  l'Abbe  Alphonse  Capion, 
who  has  been  willing  to  devote  many  hours  of  many  days 
for  nearly  two  years  past,  with  indefatigable  patience,  to 
the  wearisome  task  of  unravelling  the  complications  of 
this  extensive  genealogy,  down  to  the  present  year. 
M.  Capion  has  not  only  examined  and  verified  for  himself 
all  the  old  parish  records  upon  which  Cunier's  original 
pedigree  of  seven  generations  was  based,  and  intercalated 
the  names  of  many  children  omitted  or  not  born  in  the 
generations  dealt  with  by  Cunier,  but  has  added  two  full 
new  generations  (VIII  and  IX)  and  the  beginning  of 
another  (X),  and  has  discovered  forty-eight  fresh  cases  of 
the  family  disease.      To  him  I  tender  my  warmest  thanks. 

I  had  for  several  years  been  desirous  of  getting  to  the 
bottom  of  this  celebrated  case,  and  had  thought  more 
than  once  of  trying  to  ascertain  whether  the  disease  might 
not  still  be  in  existence  in  its  original  habitat,  an  idea 
that  had  also  occurred  to  Cutler  in  an  article  upon  "Con- 
genital Night-blindness  and  Pigmentary  Degeneration/' 
in  1895  ;  *  my  rather  halting  enthusiasm  was  further 
stimulated  by  the  interest  expressed  by  Mr.  Bateson  when 
I  first  showed  him  a  copy  of  Cunier's  original  pedigree 
nearly  two  years  ago. 

Early  in  1906,  therefore,  I  wrote  to  Dr.  H.  True,  Pro- 
fessor of  Ophthalmology  in  the  University  of  Montpellier, 
and  one  of  the  Editors  of  the  Revue  Generate  d'Oplital- 
mologie.  Professor  True  most  kindly  and  promptly  took 
up  the  subject,  secured  the  invaluable  assistance  of 
31.  Capion,  Cure  of  Vendemian,  and  discovered  that  several 
night-blind  descendants  of  the  original  stock  were  still 
living  in  (or  near)  that  village  where  the  founder  of  the 
pedigree,  Jean  Xougaret,  resided  about  the  year  1637, 
say  250  years  ago.  In  due  time,  July,  1906,  Professor 
True  was  able  to  take  the  final  step  necessary  for  estab- 
lishing the  diagnosis  by  examining  several  of  the  affected 

*  Cutler  (Dr.  Col  man  W.),  Knapp's  Archives  of  Ophthalmology,  xxiv, 
pp.  313—333  (1895). 
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persons  ;  he  found  them  normal  in  every  respect  except 
for  the  existence  of  pronounced  night-blindness,  which 
had  been  recognised  in  early  childhood,  and  was  doubtless 
present  at  birth,  refraction  emmetropic,  visual  fields  in 
daylight  of  full  extent,  ophthalmoscopic  appearances  abso- 
lutelv  healthy.  I  was  therefore  able  to  say,  in  a  lecture 
"  On  Some  Hereditary  Diseases  of  the  Eye,"  given  at  the 
Post-Graduate  Course  of  Ophthalmology  at  Oxford  on 
July  23rd,  1906,*  that  the  disease  in  Cunier's  case  was 
that  known  as  congenital  stationary  night-blindness,  not 
the  much  commoner,  progressive  retinitis  pigmentosa.  The 
investigation  has  been  proceeding  steadily  since  then  and 
is  now  nearly  complete. 

I  regret  that,  up  to  the  present,  I  have  not  been  able 
to  go  to  Vendemian  and  see  the  cases  for  myself  ;  not  that 
this  is  necessary  now  that  we  have  Professor  Truc's 
report  ;  it  would,  however,  be  interesting  to  see  some  of 
the  affected  persons,  and  I  quite  hope  to  be  able  to  do 
so  before  this  paper  is  published,  and  to  add  further 
particulars  should  any  be  obtainable. 

The  account  of  the  case  is  as  follows  f  :— The  investiga- 
tion dates  from  1831,  when  a  young  conscript,  Pierre 
Mirebagues  (Pedigree,  generation  VI,  No.  216,  specially 
marked  (g),  claimed  exemption  from  military  service  on 
the  ground  that  he  could  not  see  at  night.  He  was  born 
at  Vendemian  in  1815,  and  was  therefore  about  sixteen 
years  old  whon  the  history  began.  After  examination, 
M.  Gaste,  Military  Surgeon  at  Montpellier,  finding  that 
the  lad  was  able  to  see  by  candle  light,  stated  that  he  was 
malingering  and  was  fit  for  service  ;  he  was  accordingly 
compelled  to  serve  for  seven  years.  Either  after  or 
during  this  term  of  service,  it  is  not   clear  which,  he  was 

*  Published  in  The  Ophthalmosccqje,  1906. 

t  Derived  from  Cunier's  original  paper,  1838,  loc.  cii.,  and  from  written 
notes  furnished  to  me  by  the  Abbe  Capion  on  1st  November,  1906.  Both 
mention  a  M.  Chauvet,  of  Vendemian,  an  antiquarian  (Cunier)  or  con- 
sulting engineer  (avoeat-ingenieur,  Capion)  as  having  carried  out  the 
greater  part  of  the  original  genealogical  work  of  1838. 
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again  admitted  to  the  Hospital  and  re-examined  with 
great  care  by  Dr.  Gaste  assisted  by  Professor  Serre  and 
M.  Gillaume,  of  the  Medical  Staff  of  S.  Eloi  Hospital, 
Montpellier,  and  this  time  his  word  was  believed,  and  he 
was  exempted  from  further  service.  This  conclusion  was 
doubtless  assisted  by  the  man's  assertion  that  his  father, 
grandfather,  and  great-grandfather  had  all,  like  himself, 
been  unable  to  see  at  night.  It  was  probably  about  this 
time  that  Cunier  saw  him,  but  the  exact  date  of  Cunier's 
examination  is  not  given.  An  inquiry  was  now  carried 
out  at  Vendemian  by  M.  Chauvet,  a  local  resident,  and 
with  him  Dr.  Cunier  saw  the  majority  of  the  affected 
members  of  the  Vendemian  branch.  M.  Chauvet 
examined  the  archives,  interviewed  the  old  people,  and, 
with  the  aid  of  written  and  oral  tradition,  was  able  to  go 
back  to  the  year  1637,  and  in  due  time  he  sent  to  the 
Hospital  authorities  at  Montpellier  a  carefully  compiled 
table  accompanied  by  the  statement  that  a  butcher,  Jean 
Xongaret,  known  as  "  le  Provencal,"  born  about  1G37, 
had  brought  the  night-blindness  into  this  parish,  and  was 
the  founder  (souche)  of  the  affected  genealogy  *  ;  that 
the  six  successive  generations  derived  from  him  had  all 
been  attacked  in  various  degrees  ;  that  the  disease  was 
present  from  birth,  and  remained  the  same  whether  the 
sufferer  continued  to  live  at  Vendemian  or  went  elsewhere  ; 
that  it  was  transmitted  oftener  by  the  women  than  by  the 
men,  and  that  it  never  appeared  in  the  offspring  unless 
one  of  the  parents  was  affected,  in  other  words,  having 
once  disappeared  it  never  returned  in  subsequent  genera- 
tions. Cunier  confirms  these  traditions  and  illustrates 
them  from  the  data  collected  by  M.  Chauvet. 

The  general   characters   and  symptoms  of  the   disease 

*  Commenting  on  this  tradition  the  Abbe  Capion,  writing  in  Novem- 
ber, 1906,  states  that: — "  The  parish  registers  (of  Vendemian)  only  go 
back  as  far  as  1710,  at  which  date  there  were  several  Nougaret  families 
living  there.     One  of  them,  a  Jean  Nongaret,  who  may  have  been  the 

one  referred  to  above  as  '  le  Provencal."  died  on  March  13th,   171!»."'     He 
would  be  at  least  so  at  that  date,  if  born  about  1637. 
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have  been  well  described  both  by  Cunier  in  1838  and  the 
Abbe  Capion  in  his  account  written  last  autumn. 

Neither  of  them  ever  speaks  of  blindness  as  an  outcome 
of  the  disease.  Both  say  it  is  invariably  present  from 
birth.  Cunier  adds  that  the  mothers,  in  his  day,  used 
anxiously  to  await  the  time  when  they  could  test  the 
sight  of  their  babies  at  night  by  holding  up  objects  likely 
to  attract  their  gaze,  and  that  they  could  judge,  by  the 
interest  or  apathy  displayed  by  the  infants  in  trying  to 
seize  the  things,  whether  they  were  struck  by  the  family 
complaint  or  not.  He  goes  on  to  say  that  the  affected 
persons  could  see  at  night  by  candle  light,  and  by  very 
bright  moonlight,  but  that  on  ordinary  nights,  or  in  the 
day,  if  they  go  into  a  dark  place,  such  as  a  cellar,  they 
are  blind.  M.  l'Abbe  Capion,  writing  last  year,  says 
that  the  subjects  of  the  night-blindness  have  no  physical 
defects,  and  see  as  well  during  the  day  as  other  people, 
indeed,  better,  according  to  their  own  statements,  but  on 
a  moonless  night  they  are  completely  blind  ;  that  the 
adults  learn  to  guide  themselves  at  night  in  places  with 
which  they  are  familial',  and  seem  to  recognise  the  pres- 
ence of  obstacles  by  some  movement  or  displacement  of 
the  air,  but  that  unless  the  moon  is  up  the}r  cannot  go 
beyond  the  village  at  night  without  either  a  guide  or  a 
lantern,  and  that  the  night-blind  children,  not  having 
learnt  to  compensate  so  well  for  the  defect,  have  recourse 
to  walking  (at  night  or  in  dark  places)  with  head  erect, 
arms  extended  and  hands  open.  These  graphic  particu- 
lars confirm,  for  the  entire  group  of  cases,  the  results 
obtained  by  Professor  True  in  the  patients  he  has 
personally  examined. 

September  lotli,  1907. — The  above  is  a  portion  of  the 
paper  read  at  the  meeting  of  the  Society  on  June  13th 
last.  It  was  followed  by  a  consideration  of  the  pedigree 
as  standing  at  that  date.  Since  then  the  Cure  has  been 
able  to  complete  all  branches  of  the  genealogy  and  has 
discovered  several  additional  cases  of  the  family  malady; 
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and  I  was  able  on  10th  and  lltli  of  the  present  month  to 
pay  a  short  visit  to  Vendemian  and  some  of  the  neigh- 
bouring villages  in  company  with  Professor  True  and  M. 
Capion,  and  to  examine  for  myself  some  fifteen  of  the 
night-blind  subjects.  What  follows  therefore  will  replace 
the  latter  part  of  the  paper  as  actually  read  on  June 
13th. 

The  total  number  of  persons  shown  in  the  pedigree  of 
seven  generations  drawn  up  by  M.  Chauvet,  and  pub- 
lished in  full  by  Cunier  was  029,  of  whom  86  were 
affected.  The  present  Cure,  M.  TAbbe  Capion,  has 
added  to  these  seven  generations  636  members,  of  whom 
23  had  the  disease,  and  857  other  persons  forming  the 
three  generations  (VIII,  IX,  and  X)  bora  since  Ounier's 
day,  amongst  whom  25  are  known  to  be  affected. 

The  pedigree  as  now  completed  consists  therefore  of 
2121  persons,  1001  males,  960  females,  and  160  whose  sex 
is  not  given.  Of  the  2121,  135  are  known  to  be  or  have 
been  night-blind,  72  males,  62  females,  and  1  sex  not  stated. 
This  gives  6"36  per  cent,  affected  in  the  whole  genealogy. 
But  the  disease  is  very  unequally  distributed,  for,  as  a 
glance  at  the  pedigree*  will  show  large  groups  from  Gene- 
ration IV  downwards  are  entirely  free  from  the  malady  ; 
these  groups  are  represented  by  rectangular  enclosures 
drawn  to  scale,  each  of  which  would  contain  as  many  indi- 
vidual circles  as  the  numerals  within  it  indicate ;  had 
these  massed  groups  been  displayed  in  open  order,  as  the 
disease-bearing  portions  are,  the  diagram  would  have 
extended  to  unmanageable  length.  All  these  healthy 
groups  can,  of  course,  be  traced  to  the  original  night-blind 
ancestor  ;  but  it  will  be  observed  that  recent  inquiry  has 
fully  confirmed  the  family  tradition  previously  alluded  to, 
that  the  healthy  child  of  a  night-blind  parent  never 
carries  the  disease,  the  whole  of   the  descendants  of  such 

*  I  am  under  great  obligations  to  Mr.  W.  E.  Muir  for  making  a,  full 
copy  of  tin-  whole  genealogy  from  Cunier's  list  and  the  Abbe's  MS. 
for  '-'.instructing  the  admirable  pedigree  Bhown  in  Pedigree,  ami  for 
other  assistance  in  working  out  this  complicated  case. 
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a  child  being  invariably  free  •  there  is  no  alternation  of 
health)*  with  night-blind  generations,  no  skipping  of  one 
or  more  generations,  no  reversion,  no  atavism  in  the  gene- 
rally accepted  sense.  The  same  rule  holds  in  the  night- 
blind  branches  of  the  pedigree,  for  the  descent  of  the  dis- 
ease is  invariably  continuous.  In  estimating  the  liability 
to  transmission  of  the  disease  Ave  may  therefore  leave 
entirely  out  of  consideration  every  instance  in  which  a 
healthy  parent  has  children,  that  is,  all  the  massed  square 
groups  on  the  pedigree.  These  contain  in  all  about  1547 
persons  whose  sex  is  given,  the  sexes  being  practically 
equal,  viz.  males  777,  females  770  •  in  83  the  sex  is  not 
given. 

The  disease-bearing  branches,  i.  e.  all  the  childships  in 
which  any  members  are  night-blind,  contain  255  persons, 
and  of  these  135  (53  per  cent.)  are  known  to  be  or  have 
been  night-blind,  72  male,  62  female,  1  sex  not  given. 

Of  the  135  night-blind  persons  at  least  70  were  or  are 
inhabitants  of  Vendemian,  a  village  now  containing  500 
inhabitants,  and  situated,  as  before-mentioned,  about 
fifteen  miles  from  Montpellier  ;  in  the  neighbouring  village 
of  Le  Pouget  about  20  cases  have  occurred  •  at  Cournon- 
sec  and  St.  Bauzile  about  9  cases  each ;  the  remainder 
were  scattered  over  fifteen  or  sixteen  other  villages  in  the 
same  district  and  three  have  been  in  Montpellier. 

Of  the  255  in  the  disease-bearing  branches  the  sex  is 
given  in  all  but  1  ;  there  were  139  males  (54*7  per  cent.), 
and  115  females  (45"3  per  cent.),  a  definite,  though  mode- 
rate, excess  of  males.  The  males,  however,  show  a  slightly 
lower  incidence  of  the  disease,  for,  of  the  139  males,  72 
(52  per  cent.),  and  of  the  115  females,  62  (or  54  per 
cent.)  are  affected.  These  numbers  show  that  the  females 
may  be  rather  more  liable  to  the  disease  than  the  males, 
and  this  is  in  general  accordance  with  the  family  tradition. 
This  sex  liability  does  not  necessarily  agree  with  the  sex 
transmission,  i.  e.  with  the  frequency  of  transmission  by 
affected  fathers  and  mothers  respectively.  In  the  present 
case,  deducting  those  who  are  still  too  young  to  marry,  we 
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find  that,  of  05  affected  adult  males,  51  married — (30  of 
tliem  having  one  or  more  children  affected,  16  having  all 
normal  children), — and  14  who  might  have  married  did  not. 
Of  the  62  affected  females  58  were  marriageable;  47  of 
these  married — (36  of  them  having  one  or  more  children 
affected,  11  having  all  normal  children), — and  10  appear 
to  have  remained  single.  Thus,  not  only  did  the  affected 
men  marry  somewhat  less  freely  than  the  affected  women, 
but  of  those  who  did  marry  the  proportion  who  had  night- 
blind  offspring  was  decidedly  smaller  than  in  the  case  of 
the  women.  We  must  not  assume  that  this  result  has  any 
necessary  correlation  with  sex  ;  it  is  probably  due  simply 
to  the  man  being  able  to  exercise  more  discretion  in  the 
choice  of  a  mate  than  the  woman  can,  and  we  hazard  the 
assumption  that  the  affected  men  were  more  often  able  to 
marry  outside  the  Nougaret  stock  than  their  less  fortunate 
affected  sisters. 

Consanguinity. — The  letters  a  to  %  and  A  to  N  on  the 
pedigree,  which  are  always  in  pairs,  indicate  husbands 
and  wives  who  are  known  to  have  been  related  in 
some  degree.  Together,  these  include  all  the  marriages 
in  which  it  can  be  proved,  by  the  repetition  of  the  full 
name,  age,  and  date  of  marriage  of  each  party  at  his 
ami  her  place  in  the  written  pedigree,  that  both  husband 
and  wife  were  descended  from  Jean  Nougaret.  In  all 
the  other  marriages  the  recorded  evidence  that  both  hus- 
band and  wife  were  of  the  Nougaret  stock  is  incomplete, 
and  these  I  have  not  counted  as  consanguineous,  though, 
doubtless,  many  of  them  were  so.  The  result  is  40  con- 
sanguineous, and  717  doubtful  or  not  consanguineous 
marriages.  As  to  the  degree  of  consanguinity,  marriage 
between  first  cousins  occurred  only  twice  in  the  whole 
pedigree,  both  marriages  being  in  unaffected  tracts  in 
the  pedigree  ;  these  two  marriages  yielded  nine  children 
all,  of  course,  healthy.  There  were  seven  marriages 
between  second  cousins  (//,  r,  s,  y,  z,  H,  I),  of  which  one 
(i)  between  a  night-blind  father  and  normal  mother  pro- 
duced  3  night-blind  and  6  normal   children    (VI,  211   to 
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219)  j  in  the  other  six  the  parents  and  all  the  children 
were  normal.*  Of  C  marriages  between  second  cousins 
once  removed,  2  between  third  cousins  once  removed,  and 
17  between  fourth  cousins  once  removed,  night-blind 
children  occurred  in  the  issue  of  7  (//,  i,  q,  A,  B,  D,  E), 
one  parent  being  night-blind  in  6  of  these,  and  both 
'parents  in  one  (q).  Thus  of  the  total  number  of  child- 
ships  (71)  containing  one  or  more  affected  children  only 
8  are  known  to  have  been  the  issue  of  cousins  of  any 
degree  at  all,  and  in  all  but  one  of  these  the  relationship 
was  less  than  that  of  second  cousins.  Evidently  couslnship 
as  such  does-not  produce  the  night-blindness. 

In  regard  to  this  question  of  consanguinity  M.  Capion 
has  supplied  me  with  the  following  information  (August 
loth)  ;  all  the  descendants  of  Jean  Nougaret  are  Catholics, 
and  the  Catholic  religion  forbids  marriage  between  cousins 
up  to  the  fourth  degree  (third  cousins) t  unless  a  special 
dispensation  be  obtained;  during  M.  Capion's  thirteen 
years  of  office  as  Cure  he  has  celebrated  fifty  marriages 
at  Vendemian  for  only  two  of  which  was  a  dispensation 
needed,  viz.  one  "  for  the  second  to  the  third  degree  "  (by 
this  I  understand  marriage  between  first  cousins  once 
removed)  and  one  "for  the  third  to  the  fourth  "  (second 
cousins  once  removed)  ;  "  Marriages  between  first  cousins 
are  considered  unlucky,  and  old  Vendemianese  can  only 
quote  two  or  three  cases."  Cousins  of  the  fourth  degree 
(third  cousins)  and  less  are  allowed  to  marry  without 
question,  "and  if  the  Jean  Nougaret  of  1637  could  reappear 
to-day,  except  for  a  few  individuals  recently  established  in 
the  district,  all  could  salute  him  as  their  ancestor."      The 

*  Bouclin,  writing  in  1862,  of  consanguineous  marriages  in  France, 
states  that  the  marriages  between  first  cousins,  niece  and  imcle,  and 
nephew  and  aunt  for  the  years  1853  to  1859,  amounted  in  all  to  almost 
exactly  1  per  cent,  of  the  total  marriages  (*936  to  be  precise)  ;  and  in 
his  opinion  this  would  be  raised  to  2  per  cent,  if  marriages  of  first 
cousins  once  removed,  and  second  cousins  had  been  included.  {Annates 
<V Hygiene  Publique,  serie  ii,  t.  xviii,  pp.  5—82,  and  p.  460.) 

t  In  the  Catholic  Church  siblings  are  related  in  the  first  degree,  first 
cousins  in  second  degree,  etc. 
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warmest  supporter  of  the  science  of  Eugenics  could  hardly 
find  a  better  advocate  than  the  Cure  when  he  wrote  "the 
parents  when  wishing  to  marry  their  child  seek  informa- 
tion as  to  the  fortune  of  the  desired  partner,  and  occa- 
sionally, but  not  often,  as  to  his  political  attitude ;  but 
where  are  those  who,  thinking  of  heredity,  concern  them- 
selves with  familial  defects  that  if  not  eliminated  may 
become  fatal  to  the  vigour  of  our  nation  ?  " 

It  is  rarely  that  marriage  takes  place  between  two 
persons  suffering  from  the  same  well-defined,  local,  non- 
fatal, hereditary  disease,  or  peculiarity.  In  the  Nougaret 
genealogy  one,  but  only  one,  such  marriage  is  known  to 
have  occurred,  and  the  result  is  instructive.  It  was  dis- 
covered by  M.  Capion,  and  was  not  shown  in  Cunier's 
original  pedigree.  The  husband  (VII,  90)  is  described 
as  Case  11  below;  his  wife  (VI,  338),  who  is  his  fourth 
cousin  once  removed,  is  Case  12.  They  had  two  daughters 
(VII,  73  and  74),  who  were  both  night-blind,  and  married 
normal  husbands  living  in  their  own  village,  but  apparently 
not  stated  to  have  been  of  the  Nougaret  stock  ;  VIII,  73, 
had  three  children,  of  whom  one  (a  girl)  died  at  two 
months,  and,  as  nothing  can  be  known  about  her  sight,  is 
not  marked  in  the  pedigree,  her  other  two  (IX,  69  and 
70)  are  night-blind  cases  ;  VIII,  74,  also  had  three  chil- 
dren, one,  a  girl,  dying  at  or  about  two  months  old,  and 
not  marked  on  the  pedigree,  the  other  two  living  (IX, 
71  and  72,  Cases  15  and  16),  one  normal  the  other 
affected.      The  two  mothers  (VIII,  73  and  74)  are  dead. 

The  disease  does  not  lessen  the  birth-rate,  indeed,  the 
average  number  of  children  per  marriage  has  been  greater 
when  one  of  the  parents  is  affected  that  when  both  are 
normal,  in  the  proportion  of  4  to  3.  The  number  of  large 
childships  is  not  great  ;  in  the  whole  number  of  marriages 
within  the  entire  pedigree  Ave  find  one  each  of  14  and  13 
children;  four  of  11,  seven  of  10,  three  of  9,  nine  of  8, 
and  between  twenty-five  and  thirty  each  of  7,  6  and  5. 
The  proportion  of  small  childships  seems  to  be  increasing, 
a-  would  be  expected  in  France. 
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My  acquaintance  with  the  theories  of  heredity  is  but 
small,  and  T  purposely  abstain  from  attempting  to  analyse 
this  pedigree  in  detail  in  reference  to  the  Mendelian  theory 
that  is  now  engaging  so  much  attention.  The  broad 
features  of  invariable  continuity  of  descent  of  the  disease 
in  the  affected  branches  and  its  permanent  disappearance 
from  all  other  divisions  of  the  geuealogy  are,  however, 
consistent  with  Mendelism,  the  disease  being  "  dominant," 
the  healthy  condition  "  recessive "  ;  and  although  the 
proportion  of  diseased  to  healthy  in  the  affected  divisions 
is — as  Mr.  Bateson,  who  has  kindly  examined  the  chart, 
assures  me — -decidedly  less  than  Mendelian  expectation 
requires,  I  think  it  possible  and,  indeed,  probable  that 
this  deficiency  may  be  explained  by  unavoidable  imperfec- 
tions in  the  record.  The  number  (135)  known  to  be 
night-blind  is,  undoubtedly,  less  than  the  whole  truth. 
Large  allowances  must  be  made,  especially  in  the  very 
early  generations,  for  incompleteness  due  to  such  causes 
as  the  omission  to  record  early  deaths,  errors  in  counting 
on  the  part  of  the  mothers  who  have  lost  several  children, 
denial  of  night-blindness  by  some  who  were  affected,  and, 
perhaps,  the  occurrence  of  slight  cases  of  the  defect  which 
in  a  family  such  as  this  might  readily  pass  unnoticed.  It 
maybe  observed  that  Cunier,  in  his  original  paper  seventy 
years  ago,  says  that  many  of  those  attacked  "  are  ashamed 
to  own  the  defect,  and  endeavour  to  conceal  it  " ;  more- 
over, he  divided  his  pedigree  of  629  persons  into  those 
who  were  night-blind,  those  who  were  known  not  to  be 
mi,  and  a  number  of  others  in  whom,  as  he  states,  he 
could  not  be  sure  whether  the  disease  was  present  or  not, 
either  because  they  were  then  very  young  or  the  record 
imperfect  ;  in  my  estimate  I  have  counted  these  doubtful 
ones  as  normal,  but  it  is,  to  say  the  least,  extremely  pro- 
bable that  some  of  them  were  affected. 

What  was  true  then  appears  to  be  so  still ;  the  presence 
of  the  disease  acts  to  some  extent  as  a  deterrent  to  matri- 
mony, but,  on  the  other  hand,  a  strong  desire  for  a  par- 
ticular match  sometimes  leads  to  concealment ;  and  I  have 
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little  doubt  that  the  Cure  is  acquainted  with  cases  of  the 
disease  which  make  no  appearance  in  the  pedigree,  simply 
because  he  is  not  free  to  disclose  their  identity.  "  The 
decrease  of  this  defect  is  only  apparent/'  he  writes ;  "  in 
truth  it  is  as  prevalent  as  ever.  It  is  considered  as  pre- 
judicial to  the  establishment  of  children,  and  is  therefore 
apt  to  be  concealed."  I  was  told  of  an  instance  in  which 
a  night-blind  woman  managed  to  keep  her  husband  in 
ignorance  of  her  defect  for  more  than  twenty  years. 
Indeed,  one  does  not  see  why  the  disease  should  die  out 
so  long  as  those  affected  continue  to  marry  within  the 
stock,  i.e.  within  the  local  population,  which  is  nearly  the 
same  thing  ;  for  in  a  district  where  the  numbers  are  almost 
stationary,  and  the  inhabitants  live  entirely  by  a  single 
and  old  established  industry,  there  is  but  little  inducement 
either  for  them  to  emigrate,  or  for  new  blood  to  be  brought 
in.  Again,  the  local  patois  (Langucdoc)  is,  I  am  told,  also 
so  peculiar  as  to  be  almost  unintelligible  to  ordinary  French 
people,  and  this  too  must  assist  in  holding  the  natives 
to  the  soil  and  keeping  up  the  disease  "  raceja,"  i.e.  "  in 
the  race." 

Case  1. —  (Pedigree,  Generation  VII,  299.)  Female. 
Leocardie  Fonze,  get.  46  years,  unmarried,  seen  by  Pro- 
fessor True  January  29th,  1907.  L.  defective  from  leu- 
coma  and  convergent  squint,  counts  fingers  at  30  cm. ; 
R.V.  with  15  candle-power  illumination  1,  refraction  H. 
2D.;  F.  for  white  measured  on  perimeter  showed  moderate 
concentric  contraction,  especially  in  outer  and  lower  parts 
(Fig.  46)  ;  corresponding  contraction  for  blue ;  contraction 
for  red  less  marked  or  doubtful;  V.  under  various  lower 
degrees  of  illumination  markedly  diminished  as  follows: — 
with  K)  candle-power  V.  =  0-7;  with  7  c.p.  V.  =  0-6; 
with  2  c.p.  V.  =  0-4  :  with  1  c.p.  V.  =  0'2.  Fundus  per- 
fectly normal. 

Case  2.— (VIII,  32.)      Male.      Polymen  Faucilhon,  set. 
51  years,  seen  for  first  time  at  house  of  the  Abbe  Capion 
vol.  xxvn.  19 
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at  1.30  o'clock  on  September  10th,  1907.  V.  both  eyes 
together  in  fair  daylight  -|  Snellen ;  with  Bjerrum's  gray 
types  "A."'  g-  one  or  two  letters.  Room  now  darkened 
gradually  till  M.  Diffre,  a  normal  sighted  medical  student 
accompanying  me,  could  still  just  see  f-  Snellen  and  ^ 
Bjerrum  "A.";  with  this  illumination  the  patient  could 
see  only-^g-  Bj.  "  A."    Still  more  darkened  till  M.  Diffre's 


Visual  field  of  R.  eye  of  Case  1,  as  seen  by  the  observer  facing  the 
patient.     Illumination  15  candle-power. 


V.  =  -L-2  Sn.  and  <•-(,?  Bj.  "A,"  patient  saw  only  -J^ 


Sn. 


—  _1 

_    12 

and  not  ^  Bj.  "A.."  Less  exact  tests  brought  out  the 
night-blindness  still  more  graphically;  when  enough  light 
was  admitted  for  myself,  the  Cure,  M.  Diffre,  and  a 
normal  sighted  relation  of  the  patient  to  see  all  the 
objects  in  the  room,  to  walk  about  easily  and  to  readily 
see  the  hand,  fingers,  or  a  white  object  such  as  a  shirt 
front,  the  patient  was  quite  unable  to  guide  himself 
amongst  the  furniture,  to  find  a  person  clothed  in  a  light 
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gray  suit  standing  at  the  other  end  of  the  room,  or  to  see 
the  examiner's  hand  at  half  a  metre  or  even  nearer, 
although  when  the  hand  was  moved  to  one  side,  so  as  to 
lie  in  the  path  of  a  rather  stronger  beam  of  light,  he  saw 
the  hand  or  other  white  object  at  once.  These  tests  were 
repeated  several  times  and  always  with  the  same  result. 
Fundus  well  seen  everywhere  without  a  mydriatic,  quite 
normal  alike  as  to  optic  disc,  retinal  arteries  and  veins, 
and  absence  of  any  trace  of  pigmentary  abnormality  in 
any  part. 

Case  3.— (VI,  219.)  Female.  Helene  Mirebagues,  ret. 
72  years,  unmarried.  Youngest  sister  of  VI,  216,  the 
conscript  whose  complaint  led  to  the  discovery  of  the  dis- 
ease in  the  family.  Examined  at  the  Cure's  house  at 
same  date  as  Case  2.  R.  nearly  blind  for  a  year  or  more 
from  chronic  glaucoma,  O.D.  cupped  and  pale,  T.  +  1, 
retina  quite  normal  ophthalmoscopically.  L.,  H.  and 
wears  +  glasses  for  distance.  T.n.  :  fundus  perfect  in  all 
parts ;  no  alteration  of  retinal  vessels,  no  trace  of  pig- 
mentation of  retina;  V.  in  daylight  (with  her  +)  ^  Sn. 
partl}r,  and  Bj.  "A"  -^  partly.  Room  darkened  till  I 
could  only  just  see  |-  Sn.  and  -^  Bj.  "A,"  patient's  V. 
=  ^  Sn.  and  barely  /0-  Bj.  "A."  The  other  tests  of 
finding  objects  in  the  darkened  room  brought  out  her 
night-blindness  very  conspicuously. 

Case  4.— (VIII,  30.)  Mde.  Valhe  [nee  Julia  Faucil- 
hon),  set.  about  55  years.  Seen  same  time  as  previous 
case.  V.  in  good  light,  each  eye  ==  ^  Sn.  and  -^  Bj. 
"  A  "  ;  my  own  V.  in  same  light  |  Bj.  "  A."  The  other 
tests,  walking  in  darkened  room,  finding  persons,  seeing 
hand  in  different  degrees  of  obscurity,  showed  very 
marked  night-blindness.  Fundi  perfectly  normal  in  all 
parts,  refraction  Em.  or  slight  H. 

Case  5. — (IX,  31.)  Son  of  last  case,  set.  26  years,  and 
examined    next    to    her.      V.    in    good    light,   both    eyes 
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together  -§-  Sn.  and  |-  partly,  Bj .  "  A " ;  V.  by  lowered 
illumination  not  recorded.  Marked  night-blindness  to  the 
orientation  and  hand  and  finger  tests.  Fundi  quite  normal 
in  all  parts ;  refraction  Em.  or  slight  H.  Fields  to  rough 
hand  test  in  moderately  lowered  light  show  no  contraction. 
A  very  intelligent  man  and  good  observer. 

Case  5a. — (X,  4a.)  Infant  child  (female)  of  Case  5,  vet. 
10  months.  Healthy  intelligent  baby,  but  shy  and  too 
frightened  to  respond  to  any  tests  in  darkened  room  ;  I 
certainly  could  not  assert  that  she  was  night-blind. 
Cannot  stand  alone  yet. 

Case  6.— (VII,  279.)  Mde.  Rosine  Mirebagues,  get.  58 
years.  Examined  by  Professor  True  in  June,  1906,  and 
found  to  have  normal  fundi.  Seen  again  at  the  Cure's, 
September  11th,  1907,  has  3D.  of  myopia  and  moderate 
crescents,  but  no  other  changes  whatever.  Y.  not 
recorded,  but  the  usual  rough  tests  with  her  spectacles  on 
displayed  very  marked  night-blindness. 

Case  7. — (VII,  310.)  Edmond  Lassalvy,  set.  46  years, 
seen  for  first  time  at  the  Cure's  house  September  11th, 
1907.  V.  not  tested.  Fundi  quite  normal  in  all  parts; 
refraction  Em.  Is  extremely  night-blind,  but  can  see  some 
of  the  brighter  stars,  and  can  do  well  by  bright  moonlight 
and  artificial  light.  On  a  moonless  night  has  great  difficulty 
in  finding  his  way,  cannot  see  the  street  before  him,  but 
guides  himself  by  keeping  to  the  middle  Of  the  road  and 
looking  up  and  recognising  the  sharp ,  black  lines  of  the 
house-tops  against  the  sky.  A  poor  man,  vine  labourer*, 
slow  and  awkward  by  training  but  intelligent  and  most 
graphic  in  his  description  if  allowed  time  to  find  words 
and  gestures.  In  walking  up  and  down  the  partially 
darkened  room  he  would  put  his  hands  out  and  sometimes 
stop  altogether;  indeed,  he  had  the  aspect  of  one  blind- 
folded. He  was  quite  unable  to  see  the  fingers  or  even 
the  back  of  the  hand  at  0'3  m.,  with  an  illumination  that 
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was  ample  for  a  normal  person.  He  had  been  like  this 
as  long  as  he  could  remember,  but  had  nevertheless  been 
obliged  to  serve  live  years  in  the  army.  His  sight  is  not- 
getting  worse. 

Case  8.— (VIII,  318.)  Son  of  the  last  ease,  set.  16  years, 
seen  for  first  time  with  liis  father.  Fundi  quite  normal 
everywhere;  refraction  Em.  V.  not  tested.  Is  very 
night-blind,  as  bad  as  his  father.  Not  old  enough  for 
the  army  yet. 

Case  9. —  (VII,  423.)  Mde.  Calvet  (ne'e  Leonie  Courier), 
set.  47  years,  seen  for  first  time  in  her  own  home  at  St. 
Bauzile  de  la  Sylve,  mid-day,  September  11th,  1907.  Has 
worn  +  glasses  for  reading  for  ten  years.  Can  see  quite 
well  in  the  day-time,  but  cannot  see  at  night.  V.  not 
measured  and  no  test  for  night-blindness  applied,  but  her 
statements  are  quite  definite  ;  can  see  the  stars  slightly. 
Fundi  normal  in  all  parts ;  refraction  H.,  but  not 
measured. 

Case  10.— (VIII,  397.)  Marguerite  Calvet,  set.  21  years, 
daughter  and  only  child  of  Case  9.  States  that  her  sight 
is  just  like  her  mother's,  and  that  she  has  never  been 
able  to  see  at  night.  V.  not  measured.  Fundi  quite 
normal;  refraction  Em.  or  H.  Had  not  been  examined 
before. 

Case  11. —  (VII,  90.)  M.  Barral,  aet.  64  years,  known 
as  "  l'Empereur,"  seen  for  first  time  at  his  house  at 
Le  Pouget  mid-day,  September  11th,  1907.  A  good- 
looking  very  intelligent  man,  not  so  dark  in  complexion 
as  most  of  the  inhabitants.  Has  never  been  able  to  see 
the  ground  at  night,  but  can  walk  the  streets  safely  by 
looking  up  and  using  the  roof-lines  seen  against  the  sky 
as  guides ;  is  quite  definite  in  his  description,  but  takes 
his  defect  cheerfully  and  makes  but  little  of  it,  and  is  not 
getting  worse.      V.  not  accurately  tested,  but  in  partially 
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darkened  room  fingers  which  were  readily  counted  by 
M.  Diffre  were  invisible  to  the  patient  at  same  distance. 
Not  examined  with  ophthalmoscope.  Uses  glasses  for 
reading. 

Case  12.— (VI,  338.)  Madame  Barrall,  wife  of  Case  11 
(nee  Adele  Fournier),  set.  64  years,  seen  with  her  husband. 
V.  not  measured ;  reads  without  glasses.  Eef raction 
(shadow  test)  slight  My.  Ophth.  examination :  slight 
strias  in  pupillary  area  of  anterior  cortex  of  each  lens ; 
fundus  of  R.  normal,  L.  not  examined.  Has  been  night- 
blind  all  her  life,  and,  judged  by  the  same  tests  as  her 
husband,  seems  to  be  worse  than  he,  but  this  may  be  due 
to  the  state  of  the  lenses  and  her  being  stout  and  her  gait 
awkward. 

The  above  couple  had  two  daughters  (VIII,  73  and  74) 
who  both  suffered  from  the  family  complaint.  They  are 
now  dead,  but  have  left  four  children  (two  each)  who  live 
with  their  grandparents  (Cases  11  and  12),  and  were  all 
examined  immediately  after  them.  They  are  all  bright, 
intelligent  children,  as  follows  : 

Case  13. —  (IX,  69.)      Rose  Virangue,  rot.  11  years. 

Case  14. — (IX,  70.)      Rene  Virangue,  cet.  7  years. 

Case  15.— (IX,  72.)      Robert  Nouilhac,  a3t.  6  years. 

These  three  are  all  well  marked  specimens  of  the 
family  affection.  They  were  first  tested  separately  in  the 
darkened  room,  and  showed  the  characteristic  difficulties 
in  finding  me  in  light  gray  clothes  at  3 — 4  metres  dis- 
tance, and  the  usual  inability  to  count  fingers  that  were 
easily  seen  by  Professor  True  and  M.  Diffre  at  the  same 
moment  in  the  same  light.  Then  the  elder  sister  of 
Case  15,  whom  we  will  call  Case  16  (Jeanne  Nouilhac, 
IX,  71,  set.  9  years),  who  was  said  not  to  be  night-blind, 
was  brought  in,  and  all  four  children  made  to  stand  in  a 
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row  in  the  same  obscurity  as  before,  and  the  same  trials 
as  fco  orientation  and  finger  counting  repeated  with  very 
striking  results.  No.  1G  had  no  difficulty  in  passing  all 
the  tests  at  which  the  others  failed.  The  fundus  was 
normal  and  refraction  Em.  or  slightly  H.  in  all  four 
children. 

Cases  12,  13,  14,  15  all  have  black  hair  and  dark 
brunette  skin  like  the  great  majority  of  the  people  of  the 
district;  Case  11  and  the  normal  child,  Case  1G,  are  deci- 
dedly less  swarthy,  the  hair  not  being  black. 

The  examination  of  Case  1  was  made  under  proper 
conditions  by  Professor  True  at  his  hospital.  The  majority 
of  the  remaining  cases  were  tested,  as  well  as  circum- 
stances permitted,  in  a  room  at  the  house  of  the  Cure  at 
Vendemian,  and  a  few  in  their  own  homes.  The  room  in 
the  Cure's  house  was  about  G  m.  long  and  2"5  wide, 
lighted  by  a  single  large  window  at  one  end,  which  could 
be  obscured  or  totally  darkened  by  means  of  shutters  out- 
side and  thick  curtains  within.  This  room  gave  a  net 
length  of  5  m.  for  testing  visual  acuity  for  black  on  white 
(Snellen's  types)  and  gray  on  white  (Bjerrum's  types)  ; 
whilst  the  shutters  and  curtains  made  it  easy  to  darken 
or  illumine  the  room  to  any  required  degree.  By  these 
means  it  was  possible  to  compare  the  visual  acuity  of  the 
night-blind  subjects  with  that  of  the  several  normal  persons 
present  under  the  same  illumination  (viz.  Professor  True, 
the  Cure,  myself,  my  wife,  and  M.  Diffre,  a  medical  student 
from  Montpellier  who  gave  me  much  assistance),  and  thus 
to  get  a  qualitative, though  not  a  fully  quantitative,  estimate: 
of  the  defect  in  each  case.  The  result  showed  that  in 
ordinary  daylight  the  V.  of  the  affected  persons  wras  not 
at  all  lowered  by  comparison  with  that  of  normal  indi- 
viduals, but  that  when  the  illumination  was  reduced  to 
the  minimum  that  permitted  V.  |-  or  %  Sn.  for  a  normal 
person,  V.  of  the  same  types  by  the  night-blind  was  con- 
siderably lowered ;  and  the  same  was  true  for  Bjerrum's 
gray  types.      A  less  minute,  but   by  no  means  less  exact 
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experiment,  consisted  in  comparing  nighfc-blind  with 
normal  persons  in  respect  to  their  powers  of  walking 
about  the  darkened  room,  counting'  lingers  at  the  same 
distance  (usually  from  1  to  2  metres),  or  finding  a  person 
(usually  myself  dressed  in  a  light  gray  suit)  when  standing 
somewhere  at  the  other  end  of  the  room.  In  considerably 
lowered  illumination  the  helplessness  of  the  night-blind  as 
compared  with  the  normal  ones  was  very  striking,  some  of 
them  behaving  almost  as  if  they  had  their  eyes  bandaged. 
Owing  to  the  difficulty  of  getting  a  uniformly  lowered 
illumination  at  any  one  place  in  the  room,  my  attempts  to 
measure  the  field  by  the  rough  hand  method  gave  no 
constant  result ;  some  differences  in  this  respect  were 
noticed  between  different  individuals,  but  these  might 
perhaps  be  accounted  for  by  variations  of  intelligence 
and  alertness  in  the  subjects.  Neither  could  I  be  sure 
that  true  differences  in  degree  of  light-perception  existed 
between  one  affected  subject  and  another. 

The  lamp  used  for  examinations  had  a  circular  flame 
rather  less  than  20  mm.  in  diameter  and  not  very  bright; 
no  mydriatic  was  used,  but  the  pupils  though  normalty 
active  to  light,  were  amply  large  enough  to  allow  good 
inspection  of  disc,  all  the  retinal  vessels,  and  the  equatorial 
and  peripheral  regions  of  the  fundus.  The  appearances 
were  absolutely  normal  except  in  one  case  of  cln*onic  glau- 
coma, one  of  moderate  myopia,  and  one  old  woman  with 
incipient  lenticular  stria?.  Several  of  the  affected  persons 
under  examination  were  in  this  darkened  room  for  quite 
fifteen  to  twenty  minutes,  but  this  had  no  apparent  effect 
in  diminishing  the  night-blindness. 

<  Intend  remarks.  —  Not  only  has  ophthalmoscopic 
examination  established  the  absence  of  pigmentary  or 
other  degeneration  of  the  retina  in  this  family  group  of 
cases,  but  inquiry  proves  that  the  defective  perception  of 
vision  under  low  illumination  gets  neither  worse  nor  better 
with  age.  The  affected  individuals  see  perfectly  in  good 
light  whatever    source    of   illumination    be  used;    indeed, 
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they  claim  to  see  further  and   better   in   a  good  light  than 
their   normal-sighted   neighbours,  a    point    that    1    had   no 

opportunity  of  investigating. 

No  other  degenerations  or  defects  of  the  nervous  system 
are  prevalent  in  the  stock,  and  all  that  we  saw,  whether 
affected  or  not,  were  well-grown  people  of  good  average 
intelligence  and  ordinary  physical  health.  The  Cure  told 
me  that  the  night-blind  people  lived  on  the  average  as  long- 
as  others.  There  is,  we  were  told,  very  little  drunkenness, 
but  quite  lately  absinthe  drinking  has  largely  increased, 
and  threatens  to  become  a  cause  of  degeneration.  The 
inhabitants  both  of  Vendemian  and  the  neighbouring 
villages  for  some  miles  round  are  engaged  almost  exclu- 
sively in  viticulture — the  grape  is  the  only  important  crop 
— but  this  fact,  though  it  has  no  doubt  contributed  to 
keep  the  people  stationary  by  limiting  their  adaptability 
for  other  work,  cannot  be  supposed  to  have  taken  any 
direct  share  in  causing  the  prevalence  of  night-blindness 
in  this  particular  family.  Such  agencies  have  acted  merely 
by  facilitating  marriage  between  distant  cousins  within 
the  affected  stock,  and  it  is  probable  that  examples  of 
inheritance  as  extensive  as  that  now  recorded  might  be 
found  in  many  another  isolated  clan  or  tribe  if  some  suffi- 
ciently well-defined  and  relatively  harmless  anatomical 
feature,  or  physiological  attribute,  could  be  fixed  upon  as 
the  subject  of  investigation. 

The  villages  in  which  the  descendants  of  Jean  Nougaret 
are  chiefly  concentrated  lie  on  the  western  slope  of  the 
watershed  of  a  small  river,  the  Herault.  The  eastern 
slope  of  this  minor  "divide"  drains  into  the  great  plain 
of  the  mouth  of  the  Rhone  (Map,  Fig.  47).  The  district 
consists  of  low  rolling  limestone  hills,  arid  and  either  bare 
or  covered  on  the  upper  parts  with  various  aromatic 
plants  (e.  g.  lavender),  scrubby  bushes  of  evergreen  oak 
and  other  species.  The  lower  slopes  and  extensive  level 
tracts  between  the  hills  are  covered  with  vineyards,  relieved 
only  by  an  occasional  patch  of  oats,  a  few  olive  trees, 
almonds,  and  here   and  there   a  kind  of  cherry  bearing   a 
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small  fruit.  Towards  the  River  Herault  we  saw  some 
sluggish  streams,  but  in  the  somewhat  higher  ground  all 
the  water  courses  were  absolutely  dry,  and  looked  for  the 
most  part  as  if  they  had  been  so  for  a  long  time,  and  in 
fact  this  year  and  last  have  been  exceptionally  dry ;  after 
a  heavy  rain  they  run  for  a  few  days  but  soou  dry  up. 
The  soil  is  a  clayey  marl  of  various  shades  of  red,  and 
must  hold  deep  moisture  for  the  vines,  bearing  an  abun- 
dant crop  of  mostly  black  grapes,  showed  but  little  sign 
of  suffering  from  want  of  water.      The  population  is  col- 
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lected  almost  entirely  in  the  villages,  which  are  most  often 
on  the  top  of  a  small  hill,  and  get  their  water  from  wells 
of  considerable  depth  ;  we  saw  but  few  isolated  farm- 
houses. Vendemian  itself  lies  on  the  higher  or  eastern  part 
of  this  district,  and  between  it  and  the  top  of  the  watershed 
there  is  but  little  cultivation  until  the  eastern  slope  .is 
reached.  It  is  thus  one  of  the  most  outlying  settlements, 
with  no  near  neighbour  towards  the  east,  and  this  com- 
parative isolation  has  probably  supplied  a  further  induce- 
ment  to    its    inhabitants    to     keep    to    themselves  ;     the 
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village  is  an  ancient  settlement  for,  although  not  boasting 
the  ruins  of  a  castle,  it  lias  some  remains  of  a  protective 
wall  with  arched  gateways,  believed  to  date  From  the 
eighth  century.  Within  three  or  lour  miles  are  the 
extensive  ruins  of  Castelas,  a  very  strong  castle  of  the 
eighth  century. 

The  President  congratulated  Mr.  Nettleship  on  having 
found  such  an  unique  and  fertile  held  in  which  to  work 
out  that  subject  of  heredity  in  which  he  had  already 
done  so  much.  He  thanked  him  for  having  added  to  the 
Society's  Transactions  what  seemed  likely  to  be  a  classical 
piece  of  work,  and  asked  him  to  convey  the  thanks  of  the 
Society  to  his  co-workers.  The  terrible  way  in  which 
such  evils  perpetuated  themselves  generation  after  genera- 
tion suggested  the  thought  that  the  time  would  come 
when  Governments  would  pass  laws  to  put  an  end  to 
them.  No  one  wished  to  see  such  a  table  carried  on 
through  another  ten  generations. 

Mr.  Bateson  said  he  had  no  doubt  that  the  paper  must 
prove  a  classic.  He  was  ignorant  of  medical  subjects, 
but  in  the  past  year,  with  the  help  of  professional 
advisers,  he  had  endeavoured  to  study  recorded  pedigrees 
of  disease,  and  he  felt  sure  there  were  none  which 
approached  the  present  one  in  extent  or  interest. 
Mr.  Nettleship  was  to  be  very  much  congratulated  on 
having  found  such  a  case,  and  his  hearers  were  to  be 
congratulated  on  the  fact  that  the  author  had  followed 
it  up  with  so  much  energy.  It  was  not  only  that  case 
which  Mr.  Nettleship  had  worked  out,  but  he  believed 
the  whole  of  the  published  evidence  of  inheritance  in 
congenital  cataract  and  of  heredity  in  retinitis  pigmentosa 
had  been  collected  by  him.  Those  collections  would 
enormously  assist  the  efforts  of  naturalists  in  studying 
the  natural  history  of  heredity.  When,  as  a  naturalist, 
he  came  to  look  at  the  pedigree-table  exhibited,  he 
recognised,  in  the  first  instance,  the  point  upon  which 
Mr.    Nettleship    had   laid  stress,    fehat   the   disease    always 
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descended  through  an  affected  person.      This  fact  created 
a  presumption  that  the  condition  was  one  which,  following 
Mendelian  terminology,  might  be  called  a  dominant.      By 
that    was    meant  merely    that     if    a     germ-cell    bearing* 
the    character    night-blindness   (indicated  in  the  diagram 
by  blackness)   met  a  normal   germ-cell,  then  the  offspring 
resulting  from  this  fertilisation  or  union  would  exhibit  the 
character  and  eventually  develop  night-blindness.      Those 
which  did  not  exhibit  the  character  did  not  transmit  it,  for 
the  simple  reason  that  they  had  not  got  it.      If  the  case  was 
Mendelian  the  peculiarity  had  been  segregated   out,  clari- 
fied   away    by    some    chemical    or    physical    process    and 
removed  from  the  germ-cells  of  such  persons.      The   sug- 
gestion that  this  night-blindness  was  a  Mendelian  domi- 
nant might  be  tested  in  two  different  ways.      First,  by  the 
simple    evidence    that    it    was    transmitted    only   by   the 
affected.       The    other    test   was   more    complicated.        It 
involved  a  knowledge  of  large  numbers  of  families  which 
were  the  offspring  of  affected  persons  mated  with  unaffected 
persons.     If  the  case  were  of  the  simplest  Mendelian  kind 
then  the  offspring  of  the  affected  married  with  an  unaffected 
person  should  be  affected  and  unaffected  in  equal  numbers. 
But   when    that    test  was    applied  to  the  numbers  in  the 
table   there  was    a   great  deficiency  in  the  affected.      Mr. 
Nettleship    allowed  him  to  see  the  sheet  beforehand,  and 
he  found  in  such  families  119  affected  and  203  unaffected. 
By  the    nature   of    the    case  these   numbers  must  be  very 
rough,  and  the  author  had  given  reasons  for  thinking  that 
the  affected  were  fewer  in  nature  than  those  collected,  and, 
seeing  how  the  evidence  was   obtained,  it   did   not  greatly 
conflict  with  expectation.      There  would  be  many  children 
respecting  whom  the  records  were  imperfect,  and  all  those; 
imperfections  would  tend  to  increase  the  number  of  normals 
recorded.      But    to    the   other   test — descent  through    the  • 
affected — there    was     no     exception,    and    therefore    one 
might    reasonably    expect    that    the    present   was    a  case 
which  could  be  expressed  by  the   Mendelian  formula,  find 
henceforth  that  particular  malformation  could  be  regarded 
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as  a  simple  Mendelian  dominant.  There  were  several 
other  points  which  occurred  to  him  on  looking  at  the  case, 
only  one  of  which  he  would  mention.  It  was  the  fact 
that  this  method  of  descent  differed  so  widely  from  that 
which  had  been  recorded  for  night-blindness  by  several 
other  observers  (for  refei-ences  to  whom  he  was  chiefly 
indebted  to  Mr.  Nettleship).  In  these  other  families  the 
night-blindness  did  not  descend  from  affected  to  affected, 
but  descended  through  an  unaffected  female  to  a 
male,  who  again  showed  the  peculiarity.  That  was  a 
very  different  system  of  inheritance.  The  relation  of  that 
to  a  simple  Mendelian  case  he  would  not  then  discuss,  but 
in  view  of  the  distinction  he  thought  it  might  be  worth 
while  for  pathologists  to  look  carefully  for  points  of 
difference  between  those  two  kinds  of  night-blindness. 
He  again  thanked  Mr.  Nettleship  for  having  introduced 
that  wonderful  ease. 

Mr.  Ponnet  said  he  could  not  supplement  what 
Mr.  Bateson  had  said,  but  wished  to  add  his  tribute  of 
appreciation  of  the  amount  of  work  which  had  been  put 
into  the  diagram  exhibited.  The  President  had  mentioned 
that  possibly  the  State  would  interfere  to  prevent  the 
perpetuation  of  such  diseases  in  the  future.  That  was  a 
very  large  question,  for  it  did  not  matter  how  long  one 
went  on  in  those  families  the  disease,  apparently,  would 
never  disappear.  The  disease  could  not  be  got  rid  of 
except  by  the  death  of  those  who  canned  it. 
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The    following    specimens    and    communications   were   also 
brought  before  the   Society  during   the  session  : 

1.  Extensive  Coloboma  of  each  Lens.  C.  Blair 

2.  Large  Cliorio-vaginal  Vein  in  the  Macular  Region. 

Gr.  W.  Thompson 

3.  Partial  Patent  Hyaloid  Artery  associated  with  Lenti- 

cular Opacities  and  Displacement  of  Ciliary  Pro- 
cesses. G-.  W.  Thompson 

4.  A  Retinoscopic  Long  Arm.  J.  H.  Tomlinson 

5.  Apparatus  for  testing  Field  of  Vision. 

Arthur  Sinclair 

6.  A  Storage  Batteiy.  A.  McGillivray 

7.  A  Case  of  Unusual  Opacity  in  the  Lens. 

H.  CIrimsdale 

8.  Histology  of  the  Third  Nerve  Nucleus. 

Alexander  Bruce 

9.  A  Case  of  Amaurotic  Family  Idiocy.  Gr.  Berry 

10.  Loupe  for  the  use  of  Myopes.  Gr.  Berry 

11.  Test  Objects  for  Illiterates.  G.  Berry 

12.  Persistent  Ex-sanguineous  Hyaloid  Artery. 

Gr.  Mackay 

13.  Tumour  of  Orbit,  probably  Sarcoma.  Gr.  Mackay 

14.  Infant  with  left  Congenital  Ptosis,  Paresis  of  Upward 

Movement,  and  slight  Divergence  apparently  asso- 
ciated with  Exostosis  at  the  nasal  .side  of  the  Left 
Orbit.  Gr.  Mackay 
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15.  My  Combat  against  Blindness.  Dr.  Fdkala 

16.  A  Case  of  Neuro-retinitis.  Gr.  H.  Poole y 

17.  Melanotic  Sarcoma  of  the  Eyeball.  A.  S.  Percival 

18.  Apparatus  for  testing  Fields  of  Vision. 

Arthur  Sinclair 

19.  Case  of  Retinitis  Punctata  Albescens. 

Arthur  Sinclair 

20.  Symmetrical  Changes  in  each  Fundus. 

Sydney  Stephenson 

21.  The  Present  Position  of  Spirochaeta,  pallida  in  relation 

to  Syphilitic  Affections  of  the  Eye. 

Sydney  Stephenson 


EEPOET   OF   THE   COUNCIL, 

Read  at  the  Annual  General  Meeting  of  the  Society, 
July  12th,  1907. 


The  Council  is  happy  to  report  the  continued  prosperity 
of  the  Society.  During  the  past  session  fourteen  new 
members  have  been  elected,  and  five  members  have 
resigned.  The  Society  has  lost  by  death  two  of  its 
Honorary  Members,  Dr.  E.  Javal,  of  Paris,  and  Prof. 
Hansen  Grut,  Copenhagen,  a  Past  Bowman  Lecturer  ;  and 
four  Ordinary  Members,  Mr.  J.  W.  Langdon,  of  Preston ; 
Dr.  David  McKeown,  of  Manchester ;  Mr.  Chas.  Oldham, 
of  Brighton,  a  former  Vice-President,  and  Member  of 
Council ;  and  Dr.  G.  Schorstein.  The  present  number  of 
members  is  462. 

The  Treasurer's  report  and  balance-sheet  show  a  satis- 
factory condition  of  the  finances  of  the  Society. 

During  the  past  year  several  important  questions  have 
come  before  the  Council  for  consideration  : 

The  War  Office  asked  the  opinon  of  the  Council  as 
to  the  standard  of  vision  that  should  be  re- 
quired of  candidates  for  the  Royal  Military 
Academy,  and  the  Council,  after  careful  con- 
sideration, advised  as  follows  : — "  A  candidate 
shall  be  considered  fit  provided  he  has,  with 
both  eyes  open,  vision  of  |j-  without  hesitation, 
and  also  that  he  is  able,  in  like  manner,  to  read 
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'diamond  type/  provided  that  the  vision  of 
neither  eve  separately  be  less  than  ,''.,." 
A  proposal  that  this  Society  should  amalgamate  with 
other  societies  in  forming  the  Royal  Society  of 
Medicine  was,  after  careful  consideration  by 
the  Council,  brought  before  a  Special  General 
Meeting,  and  the  Society,  by  a  large  majority, 
passed  the  following  resolution:  —  "That  the 
object  of  the  Society,  viz.  the  cultivation  and 
promotion  of  Ophthalmology  in  the  United 
Kingdom,  India,  and  the  Colonies,  will  be  besl 
promoted  by  its  continuing  the  present  arrange- 
ments for  non-resident  members,  and  by  its 
maintaining  complete  control  of  its  finance,  of 
the  publication  of  its  '  Transactions,'  of  its 
Library,  and  of  its  internal  affairs." 

The  Council  lias  carefully  considered  a  suggestion  that 
the  'Transactions'  of  the  Society  should  be  published  in 
separate  parts  during  the  course  of  the  year  instead  of  in 
one  annual  volume  as  heretofore,  and  has  decided  as 
follows,  viz.  : 

(1)  That  in  future  the  'Transactions'  of  the  Society 

for  the  year  be  published  in  three  parts,  and 
that  members  be  allowed  to  choose  whether  it 
shall  be  supplied  to  them  in  three  fasciculi  in 
paper  covers,  with  a  cloth  cover  on  completion 
of  the  volume,  or  as  one  bound  volume. 

(2)  That  an  Editorial  Committee  be  appointed  at  the 

commencement  of  each  session  consisting  of 
the  President,  the  Treasurer,  the  two  Secre- 
taries, and  two  other  members  of  the  Council. 

(3)  That  the   price  of  a  bound  yearly  volume  of    the 

'Transactions'  shall  be  12*.  net,  that  the  price 
of  each  fasciculus  shall  be  4s.  net,  and  that  an 
exchange  of  advertisements  be  effected  be- 
tween the  '  Transactions '  and  other  Ophthal- 
mological  journals. 
VOL.  XXVII.  -" 
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The  proposal  to  legalise  the  practice  of  sight-testing  by 
opticians,  to  which  the  attention  of  the  Council  has  been 
given  more  than  once  in  previous  sessions,  has  been  nega- 
tived. In  accordance  with  a  representation  of  the  General 
Medical  Council,  the  petition  of  the  British  Optical 
Association  for  the  grant  of  a  charter  was  refused,  and 
the  Sight-testing  Opticians  Bill,  introduced  in  the  House 
of  Lords  with  a  purpose  similar  to  that  of  the  proposed 
charter,  has  been  dropped. 

The  first  extra-metropolitan  meeting  of  the  Society  was 
held  at  Edinburgh  on  May  25th.  Admirable  arrange- 
ments had  been  made  by  the  members  of  the  local  Com- 
mittee, Dr.  Berry,  Dr.  Mackay,  Dr.  Sym,  and  Dr.  Sinclair, 
and  a  most  successful,  interesting,  and  well-attended 
meeting  was  held. 

The  Bowman  Lecture  was  delivered  on  June  14th  by 
Professor  H.  Sattler,  of  Leipzig,  the  subject  being  "  The 
Pathology  and  Treatment  of  Myopia."  After  the  lecture 
a  dinner  was  held  at  the  Critei-ion  Restaurant,  at  which 
Prof.  Sattler,  his  son  Dr.  Sattler,  and  forty-nine  members 
of  the  Society  were  present. 

The  three  members  of  the  Society  entrusted  by  the 
Council  with  the  award  of  the  Nettleship  Medal  selected 
for  this  honour  Mr.  J.  Herbert  Parsons,  B.S.,D.Sc.Lond., 
F.R.C.S.Eng.,  for  his  recent  important  monograph  on 
the  "Pathology  of  the  Eye."  The  presentation  was 
made  at  the  Annual  Meeting  on  July  12th. 

The  thanks  of  the  Society  are  due  to  Mr.  Sydney 
Stephenson,  Mr.  Herbert  Parsons,  Mr.  Ernest  Clarke, 
Mr.  Duane,  Dr.  Birch-Hirschfeld,  Dr.  II.  Axenfeld,  and  the 
late  Dr.  Java!  for  their  contributions  to  the  Library. 
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NOTICE. 


September,  1902. 
Members  desirous   of    using   abbreviations  in  their  communi- 
cations to  the  Society  are  requested  to  confine  themselves  to  those 
included  in  the  following  official  list.* 


ABBREVIATIONS. 


Ace. 

Accommodation. 

O.D 

Aq. 

Aqueous  humour. 

O.P. 

As. 

Astigmatism. 

P. 

A.C. 

Anterior  chamber. 

Pr. 

C. 

Cornea. 

P.L 

Ch. 

Choroid. 

p.p. 

cm. 

Centimetre. 

p.r. 

Cyl. 

Cylindrical  lens. 

E. 

D. 

Dioptre  or  dioptric. 

Eet. 

E. 

Emmetropia. 

Scl. 

F. 

Field  of  vision. 

Sph 

H. 

Hypermetropia. 

T. 

H.l. 

Latent  hypermetropia. 

H.m. 

Manifest  hypermetropia 

I. 

Iris. 

L. 

Left  eye  ;  and  E,  right 

eye. 

111. 

Metre. 

linn. 

Millimetre. 

Vit, 

My. 

Myopia. 

Y.S. 

M.L. 

Macula  lutea ;  and  Y.S.,  j 

■ellow 

spot. 

V. 

Oph. 

<  Ophthalmoscope,    ophth 

almo- 

ad  ipic     examination, 

oph- 

thalmoscopic  appearances. 

Optic  disc. 

Optic  papilla. 

Pupil. 

Presbyopia. 

Perception  of  light. 

Punctum  proximum. 

Punctum  remotissimum, 

Eight  eye  ;  and  L.,  left  eye. 

Eetina. 

Sclerotic. 

Spherical  lens. 

Tension  of  the  eyeball. 

T.n,  tension  normal. 

T.  +  1,  T.  +  2,  T.  +  3,  7  degrees 

T.  -  1,  T.  -  2,  T.  -  3,  )       of 

increase    and    decrease    of 

tension. 
Vitreous  humour. 
Yellow  spot ;  and  M.L.,  macula 

lutea. 
Yisus,    acuteness     of     Bight, 

power     of      distinguishing 

form. 


SYMBOLS. 


+    Symbol  for  a  convex  lens. 
-    Symbol  for  a  concave  lens. 


Foot. 
Inch. 
Line. 


See  Transact  ijua,  vol.  iv  (1884),  p.  365. 
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